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LO INTRODUCTION 

The objective of this Human Health Risk Assessment (HHRA) is to estimate potential human 
health effects that could occur due to exposure to contaminants at the Landfill 1 site at and 
within the airfield adjacent to the Former O'Hare Air Reserve Station (ARS) in the absence 
of remedial measures. The HHRA was prepared in accordance with Risk Assessment 
Guidance for Superfund (RAGS), Volume I: Human Health Evaluation Manual, Part A 
(USEPA, 1989a) and other supplementary USEPA guidance documents. The HHRA 
considers possible exposure to human populations under current and anticipated future land 
use scenarios, based on site and area conditions. Section 2.0 summarizes identification of 
contaminants of potential concern (COPC); Section 3.0 presents results of the exposure 
assessment; Section 4.0 discusses carcinogenic and non-carcinogenic toxicity information for 
COPCs; and Section 5.0 presents results of quantitative risk characterization. 

LI BACKGROUND 

Figure 1 (reproduced from the ESI) shows Landfill 1 located within the O'Hare ARS in 
Chicago, Illinois. Landfill 1, measuring approximately four acres, is located in the 
northwestern portion of O'Hare ARS and within an adjacent O'Hare Intemafional Airport 
airfield. Landfill 1 was used as a landfill from approximately 1953 until 1965 and is 
predominantly covered by native vegetafion, although a portion has been covered by a 
runway taxiway at O'Hare Airport. An area adjacent to Landfill 1 was modified in 1991 by 
the addition of a new petroleum, oil and lubricants (POL) storage and pumping ^rea. The 
POL area is paved and is used primarily for bulk fuel storage and transfer. Two drainage 
ditches traverse the area of Landfill 1. 

Several investigations have been conducted to date to characterize the site. These include Site 
Investigation in 1986, Environmental Assessment in 1986, Stage II Site Investigation in 
1988, Baseline Risk Assessment in 1990, Remedial Investigation in 1991 Expanded Site 
Investigation in 1996, and Boundary Delineation Study in 2001. According to past studies, 
the type of waste placed in the landfill is reported to include general refuse and office trash, 
old aircrafts parts, old kitchen-type appliances, and old tools. It is also reported that some 
drummed waste from the shop operations went into this landfill. The content of the 
drummed wastes is unknown. There was occasional burning of refuse at the landfill, but this 
practice reportedly ceased in 1965. Locations of the bum areas have not been identified. 

1.2 RECENT SITE INVESTIGATION 

The most recent site investigation is described in the Expanded Site Investigation (ESI) for 
Landfill l(Law Engineering and Environmental Services, Inc., dated January 1997). 
Sampling efforts for this investigation included the following: 
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• Advancement of 18 soil borings and the collection of soil samples at depths of 2, 4, 8, 
and 13 feet below ground surface (bgs). 

• Two background borings drilled in areas interpreted to be unaffected by landfill 
operations. Two samples from each boring were collected within the depth range of 
suspected landfilling activity (5 to 15 feet bgs). 

• Installation of 12 monitoring wells into the upper two water bearing zones beneath 
the site. 

• Sampling of 22 monitoring wells (previously existing and newly installed wells). 

• Collection of sediment and surface water samples at two locations in the drainage 
ditches. 

A follow-on delineation study was conducted by Jacobs Engineering Group (JEG) in 2002 
(JEG, March 2003). The delineation study consisted of a geophysical survey and excavation 
of 28 test trenches. 
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2.0 DATA EVALUATION AND IDENTIFICATION OF COPCS 

2.1 DATA EVALUATION 

The HHRA is based on the ESI data reported in Law (1997). The data, reproduced from the 
ESI, are presented in Appendix A. Prior to use, analytical data generated during the ESI 
were evaluated to determine useability in this HHRA in accordance with the Guidance for 
Data Useability in Risk Assessment (U.S. EPA, 1992a). 

Soil, sediment, surface water, and groundwater samples were collected during the ESI. 
Metals, semi-volatile organic compounds (SVOCs), Aroclor 1254, and low concentrations of 
volatile organic compounds (VOCs) and pesticides were detected in site soils. Sediments 
had detectable levels of SVOCs and metals. Low concentrations of VOCs and pesticides 
were also detected in sediments. Groundwater contained VOCs, SVOCs, metals, and low 
concentrations of pesticides. Surface water contained metals and a small number of VOCs 
and SVOCs. 

2.2 IDENTIFICATION OF COPCS 

U.S. EPA Region IX Preliminary Remediation Goal (PRG) dated October 2002 for industrial 
land use were used as site screening levels for soil and sediment (U.S. EPA, 2002). Analytes 
exceeding these criteria were identified as COPCs and further evaluated in this HHRA. 
The combined effect of detected concentrations of individual chemicals present below their 
corresponding PRG value may also be of potential concern. Therefore, to screen data for 
possible cumulative effects, the ratios of detected concentrations to PRGs for all chemicals at 
each sampling location were summed. At those locations where the summed PRG rafio was 
found to be greater than 1, all chemicals with a PRG ratio greater than 0.1 were also 
identified as COPCs. An example of the comparison of detected site concentrations to PRGs 
is presented in Table 1. Note that the summary ratio of detected concentrations to screening 
values for all chemicals at sample location L-11-001 SB was greater than 1 although none of 
the individual chemical concentration exceeds corresponding PRG. 

Metals are naturally occurring elements in soil, sediment, gi-oundwater, and surface water. 
Metal concentrations that do not exceed background levels are not considered in estimating 
carcinogenic risks and noncarcinogenic hazards. Background soil samples from four 
locations were collected during the ESI. Maximum detected concentrafions of metals in soils 
and sediment were compared to the soil background levels. Data to establish background 
metal concentrations in groundwater and surface water at the O'Hare ARS is not available. 

Based on the screening process described above. Table 2 identifies COPCs in soil at 
Landfill 1. Table 3 identifies COPCs in sediment. Results of the screening process for 
groundwater and surface water are presented in Tables 4 and 5, respectively. 
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3.0 EXPOSURE ASSESSMENT 

The objective of the exposure assessment is to identify human receptors that are potentially 
exposed to site chemicals, the manner by which an exposure occurs or is likely to occur, and 
the amount of the chemical intake, if any, resulting from such exposures. The exposure 
assessment identifies populations that are likely to be exposed to site chemicals, the various 
media in which chemicals are found or transported, the location where exposure occurs, and 
the estimated magnitude, frequency, and duration of exposure. Both current and future 
exposure scenarios are considered. 

3.1 CHARACTERIZATION OF EXPOSURE SETTING 

Biased sampling was conducted at Landfill 1 to characterize the level of contamination due 
to historical property use. Land use at Landfill 1 is currently industrial/commercial and will 
continue to be industrial/commercial following base closure. Therefore, this HHRA was 
conducted considering only industrial/commercial land use scenarios. 

Groundwater at Landfill 1 is currently not used as a resource and there are no groundwater 
production wells on the property. Moreover, the potential for soil contaminants to migrate 
and reach groundwater is minimal. The water yielding aquifer is present at a depth of about 
80 feet below the ground surface. Soils overlying this aquifer consist mostly of clay tills 
with permeabilities on the order of 1 x 10'̂  to 1 x 10'̂  cm/sec, are an estimatdd 80 feet in 
thickness, and are continuous across the site. Such soils act as an aquitard .and limit 
infiltration of water and contaminants. Based on consideration of these factors, it was judged 
that the groundwater exposure pathway under the current exposure scenario is not complete 
for any of the receptors. Under the future exposure scenario, the use of groundwater at the 
ARS property is unlikely as the City of Chicago has enacted an ordinance {Ordinance 
Number 097990) that prohibits development and use of groundwater and has entered into a 
Memorandum of Understanding with Illinois Environmental Protection Agency (lEPA) to 
implement and administer this ordinance. Therefore, estimation of risks via the ingestion 
pathway is considered incomplete and has not been evaluated in this HHRA. However, 
dermal contact and inhalation of contaminants in shallow groundwater by construction 
workers are potentially complete pathways under the future exposure scenario. 

Currently, Landfill 1 is in a secured airfield and access is restricted and controlled. The only 
activity occurring under current land use condition is occasional mowing of the landfill. 
Under the future land-use scenario, the property will continue to be commercial/industrial. 
However, for purposes of this risk assessment we are assuming that the Landfill 1 is not 
expected to be secured under the future land-use scenario and construction activities could 
bring subsurface soils to the surface. Therefore, exposure to soils is considered under the 
future land-use scenario. 
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There are two small ditches in the area. Under cunent conditions, receptors are not exposed 
to surface water and sediment in the ditches. 

3.2 IDENTIFICATION OF POTENTIAL EXPOSURE PATHWAYS AND 
RECEPTORS 

An exposure pathway describes the course a chemical takes from the source to the receptor 
and is defined by four elements: 1) A source and mechanism of release; 2) An environmental 
transport medium; 3) A point of potential exposure with the contaminated medium; and 
4) A route of exposure at the exposure point. When all these elements are present, a pathway 
is considered complete. Only complete exposure pathways are selected for evaluation in a 
risk assessment. 

A conceptual site model (CSM) has been developed to aid in identification of potential 
exposure pathways and receptors at the Landfill 1 (Figure 2). Contaminants in the landfill 
soil can either remain in soil or are transferred through secondary release mechanisms to 
groundwater, air, and surface water/sediment. Based on this CSM, principal exposure 
pathways by which current and potential future receptors may be exposed are ingestion, 
inhalation, or dermal contact with soil, dermal contact with groundwater, surface water and 
sediment, and inhalation of fugitive emissions. 

The mower is defined as a worker that mows the landfill three days per year. Exposure to soil 
and particulates in air is considered in this HHRA for the current land-use scenario. 

The on-site worker is defined as a worker who under the future land-use scenario works 
inside a building or other industrial/commercial facilities. Activities of such workers are 
limited to indoor areas of the proposed or existing facilities and parking lots. Exposure to soil 
and contaminants attached to particulates in air are complete under future land-use scenario. 

Maintenance workers are defined as workers who will occasionally conduct repair or 
maintenance work in connection with utility systems and also workers that prepare and 
maintain landscapes. Exposure to soil, particulates in air, sediment, and surface water by 
maintenance workers are considered in this HHRA for both current and future land-use 
scenarios. 

Trespassers to the site include visitors and those entering the site for recreational purposes. 
As the Landfill 1 is a secured airfield, trespassers curtently are not allowed to enter the 
property. However, under the future land-use scenario, it is assumed that visitors/trespassers 
can freely enter the site without any restrictions and could potentially be exposed to soil and 
particulates in air. A trespasser is not expected to use or be exposed to contaminants in the 
small ditches. 



Draft Technical Memorandum 
Human Health Risk Assessment 

Landfill 1. O'Hare ARS 
May 2003 

Page 6 

Construction activities are not currently being conducted at the base. However, under the 
future land-use scenario, construction of buildings, roads, and other structures is anticipated. 
Therefore, construction workers may be exposed to contaminants in soil, particulates in air, 
sediment, surface water, and groundwater under the future land-use scenario. 

In summary, the current and/or potential future exposure pathways included in this HHRA 
are: 

• Ingestion, inhalation, and dermal contact with soils by current mowers. 

• Ingestion, inhalation, and dermal contact with soils by future on-site workers. 

• Ingestion, inhalation, and dermal contact with soils and dermal contact with sediment 
and surface water by future maintenance workers. 

• Ingestion, inhalation, and dermal contact with soils, dermal contact with sediment and 
surface water, and inhalation and dermal contact with groundwater by future 
construction workers. 

• Ingestion, inhalation, and dermal contact with soils by future trespassers 

3.3 ESTIMATION OF EXPOSURE POINT CONCENTRATIONS 

The Exposure Point Concentration (EPC) is defined as the concentration of a COpC that a 
human receptor can potentially come in contact with. EPCs were calculated using 
procedures described in Supplemental Guidance to RAGS: Calculating the Concentration 
Term (U.S. EPA, 1992b). EPCs are estimates of the arithmetic average concentration of a 
contaminant in a specific media. Due to uncertainties associated with estimating the true 
average concentration, the 95 percent upperbound confidence limit (UCL) of the arithmetic 
mean concentration is used as a measure of the arithmetic average concentration. 

The type of distribution of the data set was first detemiined because equations used to 
calculate EPCs vary for normal and lognormal distributions. The Shapiro and Wilk's W-Test 
(Gilbert, 1987) was used to determine the distribution of the data sets. In all exposure areas 
and for all COPCs, the data sets were found to be distributed neither normally nor 
lognormally. Therefore, in accordance with U.S. EPA guidance (U.S. EPA, 1992b), 
lognormal distribution was assumed as a default distribution. Data sets with less than three 
samples in a particular exposure area containing detected values for a specific COPC were 
not tested and were assumed to be distributed lognormally. 
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Proxy values were assigned to non-detect samples. Although a chemical may be reported as 
non-detect, it may be present at a concentration below the quantitation limit. As a 
conservative measure, one half the value of the sample quantitation limit was used as a proxy 
value for non-detected samples. 

EPCs were then calculated using equations presented in U.S. EPA guidance (1992b) for 
determining 95 percent UCL under normal or lognormal distribution. Where the calculated 
95 percent UCL value was higher than the maximum value in the data set, the maximum 
value was selected as the EPC. EPCs were calculated for soil, sediment, surface water, and 
groundwater. Calculated EPCs are listed in Appendix B. 

• Receptors could potentially be exposed to fugitive emissions from soil. 
Concentration of COPCs sorbed onto particulates in air were estimated based on soil 
analytical data using procedures presented in (USEPA, 1989b). Calculated air 
concentrations of COPCs are presented in Appendix B. 

3.4 QUANTIFICATION OF EXPOSURE 

Exposure dose equations consider contact rate, receptor body weight, and frequency and 
duration of exposure. All exposures quantified in this HHRA are normalized for time and 
body weight and are presented in units of milligram (mg) per kilogram (kg) of body weight 
per day. A lifefime average daily dose (LADD) and an average daily dose (ADD) were 
calculated to estimate carcinogenic risks and noncarcinogenic hazards, respectively. 

Equations to calculate ADD and LADD via ingestion of soil are, 

ADD (mg/kg-day) = EPC x FI x IRS x EF x ED x CF/(BW x ATn) (1) 

LADD (mg/kg-day) = EPC x FI x IRS x EF x ED x CF/(BW x ATc) (2) 

where: 

EPC, mg/kg = Exposure Point Concentration 
FI, unitless = Fraction Ingested from Contaminated Source 
LRS, mg/day = Soil Ingestion Rate 
EF, days/year = Exposure Frequency 
ED, years = Exposure Duration 
CF, 10" kg/mg = Conversion Factor 
BW, kg - Body Weight 
ATn, days = Averaging Time for Noncarcinogens 
ATc, days = Averaging Time for Carcinogens 
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Equations to calculate ADD and LADD via irihalation of particulates are, 

ADD (mg/kg-day) = EPCp x IR x ER x EF x ED/(BW x ATn) (3) 

LADD (mg/kg-day) = EPCp x IR x ER x EF x ED/(BW x ATc) (4) 

where: 

EPCp, mg/m = Exposure Point Concentration of particulates in air 
IR, m^/hr= Inhalation Rate 
ER, hrs/day - Exposure Rate 

Equations to calculate ADD and LADD via dermal contact with soils and sediments are; 

ADD (mg/kg-day) = EPC x SA x AF x ABS x EF x ED x CF/(BW x ATn) (5) 

LADD (mg/kg-day) = EPC x SA x AF x ABS x EF x ED x CF/(BW x ATc) (6) 

where: 

SA, cm = Body Surface Area 
AF, mg/cm^ = Soil Adherence Factor 
ABS, unitless = Dermal Adsorption Factor 

Equations to calculate ADD and LADD via dermal contact with groundwater anjd surface 
water are; 

ADD (mg/kg-day) = EPC x SA x PC x ET x EF x ED x CF/(BW x ATn) (7) 

LADD (mg/kg-day) = EPC x SA x PC x ET x EF x ED x CF/(BW x ATc) (8) 

where: 

PC, cm/hour = Permeability Constant 
ET, hours/day = Exposure Time 

Equations to calculate ADD and LADD via inhalation of volatiles from groundwater are; 

ADD (mg/kg-day) = EPCa x IR x EF x ED/(BW x ATn x CF) (9) 

LADD (mg/kg-day) = EPCa x IR x EF x ED/(BW x ATc x CF) (10) 
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where: 

3 EPCa, mg/m = Exposure Point Concentration in air. 

EPCa was calculated using a "box model" approach as described in U.S. EPA (1986). This 
approach is described in Appendix C - Air Concentration Model for Groundwater Volatile 
COPCs. 

3.5 EXPOSURE FACTORS 

Values for exposure factors are required as input parameters in equations (1) through (10), 
presented in Section 3.5. Parameter values via ingestion, inhalation, dermal contact with soil, 
dermal contact with sediment and surface water, and inhalation and dermal contact with 
groundwater pathways are presented in Table 6. The dermal absorption factors for use in 
Equations (5), and (6), and the permeability constants for use in Equations (7) and (8) are 
listed in Table 7. 

Exposure factors were obtained from guidance documents such as the Exposure Factors 
Handbook (U.S. EPA, 1995), Superfund's Standard Default Exposure factors for the Central 
Tendency and Reasonable Maximum Exposure (U.S. EPA, 1993), and reasonable 
conservative assumptions regarding types of activities and nature of exposure. 
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4.0 TOXICITY ASSESSMENT 

The purpose of toxicity assessment is to compile toxicity and carcinogenicity data for the 
COPCs and to provide quantitative indices of toxicity necessary to calculate potenfial risk in 
the risk characterization. Chemicals are classified as potenfial carcinogens or non­
carcinogens because the dose-response relafionships for carcinogenic and noncarcinogenic 
effects are different and require different assessment approaches. The dose-relationship 
between noncarcinogenic effect generally exhibits a threshold dose below which no adverse 
effects occur. No threshold doses have been shown to exist for most carcinogenic effects. 

4.1 HEALTH EFFECTS CRITERIA AND ASSESSMENT, CARCINOGENS 

U.S. EPA's Carcinogenic Assessment Group has estimated the excess lifetime cancer risks 
associated with various levels of exposure to potential human carcinogens by developing 
cancer slope factors (SFs). The SFs are generally derived using conservative (health 
protective) assumpfions. Cancer SFs developed by U.S EPA were used in this risk 
assessment. The toxicity values for potenfial carcinogenic effects of the COPCs are listed in 
Table 7. 

U.S. EPA has developed weight-of-evidence classifications for potential carcinogens. 
The weight-of-evidence classification is an attempt to determine the likelihood that an agent 
is a human carcinogen; the classification thus affects the likelihood that an agent will induce 
cancer in humans but it does not impact numerical potency or the estimafion of risk. 
The classificafion of carcinogenicity relies on the overall evidence as follows: 

• Human carcinogens (Group A chemicals) are agents for which there is sufficient 
evidence to support the causal association between exposure to the agents in humans 
and cancer. 

• Probable Human carcinogens (Group Bl and B2) are agents for which there is limited 
(Bl) or inadequate (B2) evidence of carcinogenicity from human studies. Group B2 
chemicals also may be agents which have sufficient evidence of carcinogenicity from 
animal studies. 

• Possible human carcinogens (Group C) are agents for which there is limited evidence 
of carcinogenicity in animals. 

• Not classified as human carcinogens (Group D) are agents with inadequate human 
and animal evidence of carcinogenicity or for which no data are available. 

• Nonhuman carcinogens (Group E) are agents for which there is no evidence of 
carcinogenicity in adequate human or animal studies. 
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According to this classificafion scheme, arsenic and benzene are classified as Group A 
carcinogens, cadmium is classified as a Bl carcinogen, and polyaromafic hydrocarbons 
(PAH) are considered group B2 carcinogens. The target organ or system for each 
carcinogenic COPC is listed in Table 7. 

4.2 HEALTH EFFECTS CRITERIA AND ASSESSMENT, NONCARCINOGENS 

Health effects for chemicals exhibiting noncarcinogenic effects are generally developed 
using reference doses (RfDs). The RfD is an esfimate of the daily exposure to the human 
population that is likely to be without an appreciable risk during a lifefime. The uncertainty 
associated with the RfD is at least one order of magnitude and may be as high as several 
orders of magnitude. RfDs are expressed in units of dose (mg/kg-day) and are developed by 
USEPA. Table 7 lists the RfDs for potential noncarcinogenic effects for the COPCs. 

The RfDs are selected by identifying the lowest reliable no observed effect level (NOAEL) 
or lowest observed adverse effect level (LOAEL) in the scientific literature, then applying a 
suitable uncertainty factor (UF) and a modifj^ng factor (MF), to allow for differences 
between the study conditions and the human exposure situation to which the RfDs are to be 
applied. 

Each COPC exerts noncarcinogenic effects on specific target organs or mode of action. 
For example, pyrene is known to affect kidneys while barium affects the circulatory or 
reproducfive systems. In evaluafing health effects due to exposure to multiple COPCs, 
consideration is given to the COPCs with similar target organ effects. The target, organ or 
system of each non-carcinogenic COPC is listed in Table 7. 
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5.0 RISK CHARACTERIZATION 

Carcinogenic risks and noncarcinogenic hazards were characterized for each chemical, 
muhiple chemicals within each exposure pathway, and for exposures attributable to multiple 
pathways, as appropriate. 

5.1 CARCINOGENIC RISKS 

Quantitafive human risk esfimates were derived by combining the esfimates of chemical 
intake derived in the Exposure Assessment with the health effects criteria presented in the 
Toxicity Assessment. For potential carcinogenic chemicals, excess lifetime cancer risks 
(ELCR) are estimated by mu]tip]>'ing the cancer slope factor by the estimated daily chemical 
intake. The estimated ELCR represents a high-end probability that an individual could 
contract cancer due to exposure to the potential carcinogen under the specified exposure 
condifions. 

ELCRs are calculated using equafion (11): 

ELCR = LADD xSF (11) 

The intake is assumed to occur by inhalation, ingestion, and dermal contact. Therefore, 
addifivity of effects is assumed such that the total ELCR for each chemical is obtained by 
summing the chemical specific risk estimated for both pathways as it relates to a specific 
medium. The total ELCR for exposure to multiple chemicals is expressed as: 

ELCRe = ELCR 1 + ELCR2 + ELCR3 +....+ ELCRi (12) 

where: 

ELCRe = Total exposure via a specific pathway 
ELCR, = ELCR estimate for the ith chemical 

The total ELCR equals risks via all appropriate pathways, and is expressed as: 

Total ELCR = ELCRel + ELCRe2 +....+ELCRei (13) 

where: 

ELCRei = ELCR resulting from the ith pathway. 

Carcinogenic risks are expressed as a probability for a receptor to develop cancer. A risk 
level of 1x10'^ (or lE-06) represents a high-end probability of 1 in 1,000,000. U.S. EPA 
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generally uses a potential upper-bound risk estimate of lE-06 as a point of departure, while a 
risk range of lE-04 to lE-06 is used as a target range for making risk management decisions. 
U.S. EPA (1991) states that the upper boundary of the risk range is not a discrete line at 
lE-04. A specific risk estimate around lE-04 may be acceptable at some sites. 

5.2 NONCARCINOGENIC RISKS 

Noncarcinogenic hazards are presented as the ratio of the daily intake to the RfD or Hazard 
Quofient (HQ). The HQ for a specific chemical is calculated by: 

HQ = ADD/RfD (14) 

Chemicals that cause noncarcinogenic hazards target specific organs within a human. 
Noncarcinogenic hazard attributable to exposure to all chemicals that affect the same organ 
via a specific exposure pathway is expressed as hazard index (HI) as follows: 

HIe = HQl+HQ2+....+Hqi (15) 

where: 

Hie = hazard index via a specific pathway 
HQj = hazard quofient for the ith chemical 

I 

The total noncarcinogenic hazard is calculated by: , 

Total HI = HIel+HIe2+....+Hiei (16) 

where: 

Hlei = hazard index via the ith pathway 

The HI is useful as a reference point for gauging the potential effects of the environmental 
exposures to complex mixtures. A HI greater than one suggests that human health effects 
would be possible if exposure occurred under the conditions evaluated in the assessment. 
In general, a HI less than one is unlikely to be associated with any health risks. In this 
HHRA, His for all pathways and COPCs were summed to generate cumulative HI values. 
Effects of COPCs that impact specific target organs were not considered in this risk 
assessment. 
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5.3 RISK CHARACTERIZATION 

Potential carcinogenic risks and noncarcinogenic hazards are estimated for each medium 
under exposure scenarios characterized in the CSM and under the assumpfions used in 
calculating the daily doses. Under the curtent land use scenario, the only receptors are 
mowers. Under the future land-use scenario, receptors are on-site workers, maintenance 
workers, construction workers, and trespassers. The exposure media is surface soil under 
current land-use scenario and soil, groundwater, sediment, and surface water under future 
land-use scenario. Carcinogenic and noncarcinogenic risks were calculated via ingesfion, 
inhalafion, and dermal contact pathways. Calculafion of ADD, LADD, HI, and ELCR for 
each exposure area is presented in Appendix D. Estimated risks from exposure to all media 
are summarized in Table 8. 

Soil 
Total His for all receptors were found to be less than 1. Carcinogenic risks were less than 
lE-06. This implies that noncarcinogenic and carcinogenic hazards due to soil exposure at 
Landfill 1 are not likely to be significant. 

Sediment 
Carcinogenic risks were less than lE-06 for all receptors. This implies that carcinogenic 
hazards due to sediment exposure at Landfill 1 are not likely to be significant. Constituents 
that cause noncarcinogenic hazards were not identified in sediment. 

Surface Water 
Total His for all receptors were found to be less than 1. Carcinogenic risks were less than 
lE-06 for all receptors. This implies that noncarcinogenic and carcinogenic hazards due to 
surface water exposure at Landfill 1 are not likely to be significant. 

Groundwater 
Total His for all receptors were found to be less than 1. This implies that noncarcinogenic 
hazards due to groundwater exposure at Landfill 1 are not likely to be significant. 
Carcinogenic risks were less than lE-06 for all receptors. 

Total risks from exposure to contaminants in soil, sediment, surface water, and groundwater 
for all receptors are also presented in Table 8. Carcinogenic risks for all receptors are less 
than lE-06. Noncarcinogenic hazards for all receptors are less than 1. 
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6.0 UNCERTAINTY ASSESSMENT 

Uncertainties are introduced at various points throughout the risk assessment process, a 
product of the uncertainfies associated with all data and the assumptions used. Specific 
uncertainfies are related to data evaluation, exposure assessment, toxicity assessment, and 
risk characterizafion are discussed in this secfion. 

6.1 EXPOSURE ASSESSMENT 

The exposure estimates used in this HHRA are conservative and, to be protecfive of health, 
are designed to overesfimate actual risks when there is an uncertainty. Several of the factors 
contributing to uncertainty result in probable overestimafion of exposure: 

• The directed (biased) nature of much of the sampling strategy (i.e. focusing on the 
most contaminated parts of the site); 

• The use of the upper bound of 95% UCL values and maximum concentrations as 
EPCs in the exposure estimation; 

• The use of steady state assumptions for the source concentration estimates 
(i.e. the COPC concentrations are not subject to decrease due to attenuation and/or 
degradation for the durafion of the exposure period); and 

• The use of conservative assumpfions on exposure frequency and exposure duration 
for workers and trespassers; 

A factor which could lead to over or underestimation of exposures is: 

• The use of one-half MDL to estimate the non-detects. 

6.2 TOXICITY ASSESSMENT 

Basic uncertainties underlying the assessment of the toxicity of a chemical include: 

• Uncertainfies arising from the design, execufion, or relevance of the scientific studies 
that form the basis of U.S. EPA's risk assessment; and 

• Toxicity factors are not available for some chemicals. Elimination of such chemicals 
from consideration as COPCs results in underestimation of risks. 
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• Uncertainties involved in extrapolafing from underlying scienfific studies to the 
exposure scenarios being evaluated, including variable responses to chemical 
exposures in human and species and between species. 

These basic uncertainties could either under or overestimate the true toxicity of chemicals 
present. U.S. EPA's toxicity assessment process compensates for these uncertainties through 
the use of uncertainty factors and modifying factors when deriving RfDs for noncarcinogens, 
and the use of 95 percent confidence limit when deriving the SFs for carcinogens. 

6.3 RISK CHARACTERIZATION 

Uncertainties associated with the overall risk assessment, the cumulafive effect of 
conservative assumptions throughout the process and the likelihood of the exposures 
postulated and estimated in the exposure assessment actually occurring are: 

• The cumulative effect of conservative assumptions tl-u-oughout the risk assessment 
may substantially overestimate the true risks. U.S. EPA guidance recommends that 
individual exposure parameters be selected so that the resulfing overall estimates of 
exposure represents a reasonable maximum exposure condition (RME). However, in 
many cases, the actual statistical distribution of a parameter is unknown 
(i.e., the amount of soil ingested). When there is a doubt, U.S. EPA has erred in favor 
of protecting human health, and selected an RME default value that result in 
overestimating the risks. Therefore, the nature of risk estimation process 'ensures that 
the true risks are more likely to be overestimated than underestimated. 

• The exposure pathways idenfified are plausible and exposure may be expected to 
occur. However, postulated frequencies of occurrence for all exposure scenarios 
were chosen to overestimate routine occurrence but more likely reflect an upper 
bound frequency of occurrence. For example, it is assumed that on-site workers will 
be exposed at the rate of 52 days per year for 25 years. The reality is that they more 
likely stay indoors, do not come in contact with contaminated soil, and have a tenure 
at the facility much less than 25 years. 
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7.0 SUMMARY OF HUMAN HEALTH RISK ASSESSMENT 

This HHRA was conducted to assess the potenfial adverse human health effects that could 
occur due to exposure to contaminants present at Landfill 1, O'Hare ARS, in the event no 
action is taken to remove contaminants and/or prevents their migrafion. The assessment was 
prepared in accordance with the RAGS (U.S. EPA, 1989a). 

Noncarcinogenic hazards were found to be not significant for any of the receptors, as is 
indicated by HI values of less than one. 

Carcinogenic hazards were found to be not significant for any of the receptors, as is indicated 
by ELCR values not greater than lE-06. 
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Table 1 
Comparison of Detected Concentrations to PRGs 

Human Health Risk Assessment 
Landfill 1, O'Hare ARS 

Location: L-11-001 SB 

Analvte Name Unit PRG Concentration HQ HQ>0.1 1 
Metals 1 

Aluminum 
Cadmium 
Barium 
Cliromium 
Cobalt 
Copper 
Manganese 
Nickel 
Thallium 
Vanadium 
Zinc 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

100000 
7.4 

67000 
450 
1900 

41000 
19000 
20000 

67 
7200 

100000 

9430 
7 

132 
32.1 
11.6 
134 
704 
54.8 
0.47 
27 
323 

0.094 
0.946 
0.002 
0.071 
0.006 
0.003 
0.037 
0.003 
0.007 
0.004 
0.003 

Yes 

SVOCs 1 
Ben2o(a)anthracene 

Ben2o(b)fluoranthene 
Bis(2-ethylhexyl)phtha!ate 
Fluoranthene 
Pyrene 

Mg/kg 

Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

2100 

2100 
120000 

22000000 
29000000 

17 

52 
35 
100 
87 

0.008 

0.025 
0.000 
0.000 
0.000 

VOCs 1 
Acetone 
Carbon Disulfide 
Methylene Chloride 

Mg/kg 
Mg/kg 
Mg/kg 

6000000 
720000 
21000 

26 
1 
1 , 

0.000 
0.000 
0.000 

PCBs 1 
Aroclor 1254 Mg-̂ g 740 140 0.189 Yes 1 

HQ Summary 1.399 

/jmf 

J.\137\024-O'Hare\LF) Ri.sk .^ssessmentMables l-.S_COPC Screening Page ! of 1 

http://Ri.sk


Table 2 
Soil Contaminants of Potential Concern 

Human Health Risk Assessment 
Landfill 1, O'Hare ARS 

Analyte Name Units 
Maximum 

Concentration 
Region IX PRGs 
(Industrial Soil) Background COPC 

Metals 1 
Aluminum 

1 Antimony 
Arsenic 

1 Barium 
1 Beryllium 
1 Cadmium (a) 

Calcium 
1 Chromium, Total 

Cobalt 
1 Copper 
1 Iron 

Lead 
1 Magnesium 

Manganese 
1 Mercury 

Nickel 
Potassium 

1 Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

10900 
4.4 
9.3 
132 
0.59 

7 
112000 

68.3 
35.6 
2100 
38200 

231 
60300 
1100 
0.09 
69.2 
2330 
0.4 
218 
0.92 
29.3 
1380 

100000 
410 
1.6 

67000 
1900 
7.4 
NV 
450 
1900 

41000 
NV 
750 
NV 

19000 
62 

20000 
NV 

51000 
NV 
67 

7200 
100000 

10500 
0.06 
9.8 
120 
0.55 
3.8 

153000 
18.4 
12.6 
28 

22500 
27.2 

30400 
1490 
0.09 
39.7 
2070 
0.3 
185 
0:59 
^8.2 
58.ft 

COPC 

VOCs 1 
1 Acetone 
1 Benzene 

Carbon Disulfide 
1 Hexane 
1 Methylene Chloride 
1 Toluene 

Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

59 
3 
7 
9 
16 
3 

6000000 
1300 

720000 
110000 
21000 
520000 

NV 
NV 
NV 
NV 
NV 
NV 

Pesticides/PCBs | 
4,4'-DDD 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endosulfan 1 (b) 
Endosulfan 11 (b) 
Endrin 

1 Endrin Ketone 
1 gamma-Chlorodane (c) 

Heptachlor 
1 Methoxychlor 

Aroclor 1254 (a) 

Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

^Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

25 
2.5 
2.3 
1 

0.56 
7.3 

0.88 
83 
1.9 

0.47 
1.3 
140 

10000 
7000 
7000 
110 

3700000 
3700000 
180000 

NV 
6500 
380 

3100000 
740 

NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV COPC 

Semivolatile Organic Compounds | 
Acenapthene Mg/kg 29000000 NV 
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Table 2 
Soil Contaminants of Potential Concern 

Human Health Risk Assessment 
Landfill 1, O'Hare ARS 

Analyte Name 
Anthracene 
Ben2o(a)anthracene 
Benzo(a)pyrene 
Benzo(b)nuoranthene 
Benzo(g,h,i)perylene 
Bis(2-ethylhexyl)phthalate 
Chrysene 
Di-n-butylphthalate 
Di-n-octylphthalate 
Fluoranthene 
lndeno( 1,2,3-cd)pyrene 
Phenanthrene 
Pyrene 

Units 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

Maximum 
Concentration 

39 
150 
150 
290 
19 

630 
180 
5 

79 
410 
50 

230 
320 

Region IX PRGs 
(Industrial Soil) 

100000000 
2100 
210 

2100 
NV 

120000 
210000 

62000000 
25000000 
22000000 

2100 
NV 

29000000 

Background 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 

COPC 

Constituents for which the maximum detected concentration is above the Region 9 PRGs for industrial soil 
and background for soil were identified as COPCs. 

COPC Chemical of potential concern 
NV No value available 

a) The summary ratio of detected concentrations to screening values for all chemicals at sample location L-11-001 SB 
is greater than 1. Among all the chemicals, cadmium and Aroclor have a concentration/screening value ratio greater than 0.1. 
Therefore, cadmium and Aroclor 1254 were considered as COPCs. 
b) Screening value for Endosulfan (total) is 3700000 jig/kg 
c) Screening value for Chlorodane (total) is 6500 ug/kg 
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Table 3 
Sediment Contaminants of Potential Concern 

Human Health Risk Assessment 
Landfill 1, O'Hare ARS 

Analyte Name Units 
Maximum 

Concentration 
Region IX PRGs 
(Industrial Soil) Background COPC 

Metals 1 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 

1 Zinc 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

6210 
14.7 

5 
100 
0.95 

42800 
12.5 

9 
30.4 

13700 
28 

19700 
309 
18.8 
965 
0.19 
353 
0.26 
11.9 
194 

100000 
410 
1.6 

67000 
1900 
NV 
450 
1900 

41000 
NV 
750 
NV 

19000 
20000 

NV 
51000 

NV 
67 

7200 
100000 

10500 
0.06 
9.8 
120 
0.55 

153000 
18.4 
12.6 
28 

22500 
27.2 

30400 
1490 
39.7 
2070 
0.3 
1.85 
0'59 
28.2 
58.4 

VOCs 1 
1 Acetone 

2-Butanone 
1,2-Dichloroethene, total (a) 
Trichloroethene 

Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

110 
21 
8 
1 

6000000 
NV 

150000 
110 

NV 
NV 
NV 
NV 

Pesticides | 
4,4'-DDE 
4,4'-DDT 
Dieldrin 
Endrin 

Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

1.2 
3.1 
1.1 
1.3 

7000 
7000 
110 

180000 

NV 
NV 
NV 
NV 

Semivolatile Organic Compounds (b) | 
Acenapthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexy])phthalate 
Butylbenzylphthalate 
Chrysene 

Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg''kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

120 
330 
1600 
2000 
3200 
1600 
1000 
490 
39 

2400 

29000000 
100000000 

2100 
210 

2100 
NV 

2100 
120000 

100000000 
210000 

NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 

COPC 
COPC 
COPC 

COPC 

COPC 
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Tables 
Sediment Contaminants of Potential Concern 

Human Health Risk Assessment 
Landfill 1, O'Hare ARS 

Analyte Name 
Dibenz(a,h)anthracene 
Dibenzofuran 
Diethylphalate 
Di-n-butylphalate 
Fluoranthene 
Fluorene 
Indeno(l,2,3-cd)pyrene 
Napthalene 
2-methylnaphalene 
Phenantlirene 
Phenol 
Pyrene 

Units 

Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

Mg/kg 
Mg/kg 

Maximum 
Concentration 

330 
99 
8 

23 
4000 
200 
1700 
40 
30 

1500 
11 

4300 

Region IX PRGs 
(Industrial Soil) 

210 
3100000 

100000000 
62000000 
22000000 
26000000 

2100 
190000 

NV 
NV 

100000000 
29000000 

Background 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 
NV 

COPC 
COPC 

COPC 

Constituents for which the maximum detected concentration is above the Region 9 PRGs for industrial soil 
and background for soil were identified as COPCs. 

COPC Chemical of potential concern 
NV No value available 

a) Use PRG of 1,2-Dichloroethene (cis-) as a surragant value. 
b) Al! the carcinogenic PAHs were selected as COPCs if the maximum concentration of at least one carcinogenic PAH 
exceeded the screening value. The carcinogenic PAHs include: benzo(a)anthracene, benzo(a)pyrene, 
benzo(b)fluoranthene, benzo(k)fluoranthene, chrysene, dibenz(a,h)anthracene and Indeno(l,2,3-cd)pyrene. 
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Table 4 
Groundwater Contaminants of Potential Concern 

Human Health Risk Assessment 
Landfill 1, O'Hare ARS 

Analyte Name Units 

Maximum 
Concentration 

Region IX PRGs 
(Tap Water) COPC 

Metals 1 
Aluminum 
Arsenic 
Barium 
Cadmiimi 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron (a) 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Thallium 
Vanadium 
Zinc 

mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 
mg/L 

35.5 
0.0129 
0.527 
0.0054 

275 
0.372 
0.0298 
0.102 
73.7 
0.208 
175 
1.89 

0.108 
444 

0.0027 
163 

0.0012 
0.0902 

0.42 

36 
0.000045 

2.6 
0.018 
NV 
NV 
0.73 
1.5 
11 

NV 
NV 
0.88 
0.73 
NV 
0.18 
NV 

0.0024 
0.26 
11 

COPC 

COPC 

VOCs 1 
Benzene 
Carbon Disulfide 
Ethylbenzene 
Methylene Chloride 
Toluene 
Xylene (Total) 

Mg/L 
Mg/L 
Mg/L 

Mg/L 
Mg/L 
Mg/L 

9 
0.9 
5 
7 
2 
9 

0.34 , •• 
1000 
2.9 ' 
4.3 
720 
210 

COPC 

COPC 
COPC 

Pesticides | 
4,4'-DDD 
Endrin 
Endrin Ketone 
Methoxychlor 

Mg/L 
Mg/L 
Mg/L 
Mg/L 

0.0074 
0.022 
0.024 
0.052 

0.28 
11 

NV 
180 

Semivolatile Organic Compounds | 
Acenapthene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(g,h,i)perylene 
Benzo(k)fluoranthene 
Bis(2-ethylhexy])phtha]ate 
Chrysene 
Dibenzofuran 
Diethylphalate 

Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

78 
32 
15 
9 
15 
0.2 
4 

0.8 
15 
41 
2 

370 
1800 
0.092 
0.0092 
0.092 
NV 
0.92 
4.8 
9.2 
24 

29000 

COPC 
COPC 
COPC 

COPC 

COPC 
COPC 
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Table 4 
Groundwater Contaminants of Potential Concern 

Human Health Risk Assessment 
Landfill 1, O'Hare ARS 

Analyte Name 
Di-n-butylphalate 
Fluoranthene 
Fluorene 
Indeno(l ,2,3-cd)pyrene 
Napthalene 
2-methylnaphalene 
Phenanthrene 
Phenol 
Pyrene 

Units 
Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 

Mg/L 
Mg/L 

Maximum 
Concentration 

0.1 
80 
63 
1 

120 
18 
160 
2 
51 

Region IX PRGs 
(Tap Water) 

3600 
1500 
240 

0.092 
6.2 
NV 
NV 

22000 
180 

COPC 

COPC 
COPC 

Constituents for which the maximum detected concentration is above the Region 9 PRGs for tap water 

were identified as COPCs. 

COPC Chemical of potential concern 

NV No value available 

a) Iron is an essential nutrient, which is not considered as a COPC. 
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Table 5 
Surface Water Contaminants of Potential Concern 

Human Health Risk Assessment 
Landfill 1, O'Hare ARS 

Analyte Name Units 

Maximum 
Concentration 

Region IX PRGs 
(Tap Water) COPC 

Metals 1 
Aluminum 
Arsenic 

Barium 
Cadmium 
Calcium 

Chromium, Total 

Copper 

Iron 

Lead 
Magnesium 

Manganese 
Potassium 
Sodium 

Zinc 

mg/L 
mg/L 

mg/L 
mg/L 

mg/L 

mg/L 
mg/L 

mg/L 

mg/L 

mg/L 

mg/L 
mg/L 

mg/L 
mg/L 

1.02 
0.001 

0.0506 
0.0044 

119 
0.0174 

0.0382 

1.49 
0.0021 

53.2 

0.214 

3.96 
22.2 

0.0852 

36 
0.000045 

2.6 
0.018 
NV 
NV 
1.5 
11 

NV 
NV 
0.88 

NV 
NV 
11 

COPC 

VOCs 1 

1,2-Dichloroethene (Total) 
Toluene 
Trichloroethene 

Hg/L 
^lg/L 
Mg/L 

4 
0.6 
1 

61 
720 

0.028 COPC 
Semivolatile Organic Compounds | 

Bis(2-ethylhexyl)phthalate 
Di-n-butylphalate 

Hg/L 
Mg/L 

2 
0.2 

4.8 
3600 

Constituents for which the maximum detected concentration is above the Region 9 PRGs for tap water 
were identified as COPCs. 

COPC Chemical of potential concem 
NV No value available 

/jmf 
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Table 6 
Exposure Parameters 

Human Health Risk Assessment 
Landfill 1, O'Hare ARS 

Parameter 
Units Mower 

Maintenance 
Workers 

On-Site 
Workers 

Construction 
Workers 

Trespasser 

General | 

Exposure Frequency (EF) 

Exposure Duration (ED) 

Body Weight (BW) 

Averaging Time-noncarcinogenic effects (AT-n)'°* 
Averaging Time-carcinogenic effects (AT-c) 

days/year 

years 

kg 

days 
days 

3 a 

25 

70 

9125 
25550 

250 

25 

70 

9125 
25550 

52 b 

25 

70 

9125 
25550 

30 

1 

70 

40 
25550 

52 c 

11 c 

44 d 

4015 
25550 

Ingestion of Soil | 

Ingestion Rate (IRs) 

Fraction Ingested (FI) ̂ ^ 
Conversion Factor (CF) 

mg soil/day 

unitless 
kg/mg 

100 

0.25 
1 .OE-06 

100 

0.5 
0.000001 

100 

0.25 
1 .OE-06 

480 

1 
0.000001 

100 

0.25 
1 .OE-06 

Dermal Contact With Soil | 
Conversion Factor (CF) 

Surface Area (SA) '*' 

Soil Adherance Factor (AFs„) 

Dermal Absorption Factor (ABS) 

kg/mg 

cm^ 

mg/cm^-day 

unitless 

l.OE-06 

5300 

0.2 h 

0.000001 

5300 

0.2 h 

1 .OE-06 

5300 

0.11 g 
Chemical specific - See Ta 

0.000001 

5300 

0.5 h 
-.1^ 7 

1 .OE-06 

4400 

0.11 g 

Dermal Contact With Sediment I 

Exposure Frequency (EF) '"̂  
Conversion Factor (CF) 

Surface Area (SA)' ' ' 

Sediment Adherance Factor (AFjj'J' 

Dermal Absorption Factor (ABS) 

days/year 
kg/mg 

cm^ 

mg/cm^-day 

unitless 

— 
— 
— 
-

5 
0.000001 

3300 

0.2 

— 
— 
~ 
-

5 
0.000001 

3300 

0.5 

— 
-
-
~ 

Chemical specific - See Table 7 — | 
Dermal Contact with Surface Water 1 

Exposure Frequency (EF) '"̂  

Exposure Time (ET) "̂  

Surface Area (SA) <'' 

Conversion Factor (CF) 
Permeability Constant (PC) 

days/year 

hours/day 

cm^ 

mg/cm' per ug/l 
cm/hour 

— 
— 
_-
— 

5 

1 

3300 

0.000001 

-
— 
— 
-

5 

1 

3300 

0.000001 

~ 
-
~ 
-

Chemical specific - See Table 7 | 

Dermal Contact With Groundwater 1 
Exposure Frequency (EF) 
Exposure Time (ET) 
Conversion Factor (CF) 

Surface Area (SA)<" 
Permeability coefficient (PC) 

days/year 
hours/day 

kg/mg 

cm^ 
cm/hour 

— 
-
— 

:_:: 

-
-
-

Che 

~ 
-
~ 
-

mical specific - See Ta 

5 f 

1 r 
0.000001 

3300 
kip 7 

-
-
-

- -^ 

Inhalation of Particulate in Soil 1 

Inhalation Rate (InhR) '*' 

Exposure Rate (ER) "̂  

Particulate Emission Factor (PEF) 

m'/hour 

hours/day 

m'/kg 

2.8 

1 

1.24E-I-09 

2.8 

2 

1240000000 

2.8 

2 

1.24E+09 

2.8 

8 

124000000 

2.8 

2.8 

2.8 

/jmf 
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Table 6 
Exposure Parameters 

Human Health Risk Assessment 
Landfill 1, O'Hare ARS 

Parameter 
Units Mower 

Maintenance 
Workers 

On-Site 
Workers 

Construction 
Workers 

Trespasser 

Inhalation of Volatile in Groundwater | 

Inhalation Rate (InliR)'«' m'/day - - 20 - -

Exposure route not applicable. 

Unless otherwise noted, parameter values are fi'om Illinois Administrative Code Title 35, Part 742, Tiered Approach to Corrective Action Objectives. 

(a) Assumes mowers work at the site three days per year. 

(b) Assumes on-site workers work at the site two days per week, half year per year. 
(c) Assumes teenagers ages 7 to 17 recreating twice per week during the warmer half of the year. 
(c) Assumes teenagers ages 7 to 16 recreating 30 days per year. With steep banks, swampy conditions, and high concentrations of mosquitoes, the area appears to 

be less attractive than Silver Creek. Also, no one has been observed using this area. Exposure fi'equency set equal to hunters. 
(d) Mean body weight of boys and girls, ages 7 to 17 (USEPA, 1997) 
(e) Exposure duration x 365 days/year, 
(t) Assumed value. 
(g) Exposure Factors Handbok (USEPA, 1995) 
(h) Mark Johnson, U.S. EPA Region V. 
(i) RAGS, Part E (USEPA, 2001) 
(j) Assumed to be the same as soil adherance factor 

/jmf 
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Table 7 
Toxicity Values for Chemicals of Potential Concern 

Human Health Risk Assessment 
Landnil 1, O'Hare ARS 

Noncancer Effects 
Chronic 

Oral 
RID 

mg/kg-day 

Chronic 
Dermal 
RfD (a) 

mg/kg-day 

Chronic 
Inhalation 

RfC 
(mg/ni3) 

Chronic 
Inhalation 

RID(b) 
mg/kg-day 

Target Organ/System 
or Critical EITect 

Cancer Eflects 

Oral 
SF 

(mg/kg-day)-l 

Dermal 
SF(c) 

(mg/kB-day>l 

Inhalation 
URF 

(ug/m3)-l 

Inhalation 
SF(d) 

(mg/kg-day)-l 

EPA Weight 
of Evidence 

Classincation 
Dermal 

Absorption 

Oral 
Absorption 

unitless 

Permeability 
Constant 
(cm/hr) 

PCBs/Pesticides | 
Aroclor 1254 2.0E-05 1 2.0E-05 NA NA NA NA NA NA NA NA 0.14 f 96% f NA 
Volatile Organic Compounds ] 
Benzene 
Ethylbenzene 
Methylene Chloride 
Trichloroethene 

4.0E-03 
I.OE-OI 1 

NA 
3.0E-04 E 

4.0E-03 
l.OE-OI 

NA 
3.0E-04 

3.0E-02 1 
l.OE+00 I 
9.0E-02 1 
4.0E-02 E 

8.6E-03 
2.9E-OI 
2.6E-02 
l.lE-02 

NA 
Liver, kidney, and developmental toxicity 

NA 
NA 

5.5E-02 1 
NA 
NA 

4.0E-0I E 

5.5E-02 
NA 
NA 

4.0E-01 

7.8E-06 I 
NA 
NA 

I.4E-03 E 

2.7E-02 
NA 
NA 

4.0E-01 E 

A 
D 
D 

NA 

0 f 
0 f 
0 f 
0 f 

Semivolatile Organic Compounds 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)nuoranthene 
Chrysene 
Dibenz(a,h)anthracene 
lndeno( 1,2,3-c.d)pyrene 
Naphthalene 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.0E-02 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

2.0E-02 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

3.0E-03 1 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

8.6E-04 

NA 
NA 
NA 
NA 
NA 
NA 
NA 

Respiratory system 

7.3E-01 E 
7.3E+00 1 
7.3E-01 
7.3E-02 
7.3E-03 
7.3E+00 
7.3E-0I 

E 
E 
E 
E 
E 

NA 

7.3E-01 
7.3E+00 
7.3E-01 
7.3E-02 
7.3E-03 
7.3E+00 
7.3E-01 

NA 

8.9E-05 E 
8.9E-04 E 
8.9E-05 E 
8.9E-06 E 
8.9E-07 E 
8.9E-04 E 
8.9E-05 E 

NA 

3.IE-0I 
3.IE+00 
3.IE-0I 
3.1E-02 
3.IE-03 
3.IE+00 
3.IE-0I 

NA 

B2 
B2 
82 
B2 
B2 
B2 
B2 
C 

0.13 f 
0.13 f 
0.13 f 
0.13 f 
0.13 f 
0.13 f 
0.13 f 
0.13 f 

Metals 
Arsenic 
Cadmium 
Manganese 

3.0E-04 1 
5.0E-04 1 
4.6E-02 l.g 

3.0E-04 
2.5E-05 
I.8E-03 

NA 
NA 

5.0E-05 1 

NA 
NA 

I.4E-05 

Respiratory system 
Kidney 

Central nervous system 

1.5E+00 1 
NA 
NA 

I.5E+00 
NA 
NA 

4.3E-03 1 
I.8E-03 I 

NA 

I.5E+0I 
6.3E+00 

NA 

A 
Bl 
D 

0.03 f 
0.001 f 
0.01 f 

>50% f 
>50% f 
>50% f 
>S0% f 

89% f 
89% f 
89% f 
89% f 
89% f 
89% f 
89% f 
89% f 

95% f 
5% f 
4% f 

0.015 f 
0.049 f 

0.0035 f 
0.012 f 

0.47 f 
0.7 f 
0.7 f 
NA 
0.47 f 
1.5 f 
1 f 

0.047 f 

0.001 f 
0.001 f 
0.001 f 

a Dermal RID =Oral RiD n Oral Absorption, i f the oral absorption efficiency was less than 50 percent; otherwise. Dermal RfD = Oral RfD (EPA, 2001). 
b RID (mg/Vg-day) = RfC (Tng/inJ)*20 {m3/day)/70 (kg) 
c Dermal SF = Oral SF/Oral Absorption i f the oral absorption efficiency was less than 50 percent; otherwise. Dermal SF = Oral SF (EPA, 2001). 
d SF (mg/kg-day)-1 = URf (ug/niJ)-1 'TOkg* 1000(ug/m8)/20(m3/day) 
f EPA. 2001 
g IRIS has an oral RfD of l .4E-01 mg/kg/day. It is recommended that a modifying factor of 3 be applied if this RfD is used for assessments involving nondictary exposures (IRIS, 2003) 
A Kno\^ii human carcinogen 
B I Probable human carcinogen based on limited data in humans 
B2 Probable human carcinogen based on sufficient information in animals 
C Possible human carcinogen 
D No evidence of carcinogenicity 
E EPA National Center for Environmental Assessment provisional value cited in EPA, 2002 

H lleahh Effects Assessment Summary Tables (HEAST) (EPA, 1997) 
I Integrated Risk Information System (IRIS) database, searched April 2003 

J\l37*024-O'H3rc\LF0I Risk AsscssmcnlMable 7_Toii Value 
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Table 8 
Summary of Estimated Rislis - Soil, Sediment, Surface Water and Groundwater 

Human Health Rislt Assessment 
Landfill 1, O'Hare ARS 

Mower 
Maintenance 

Worker 
On-site 
Worker 

Construction 
Worker Trespasser 

Soil 1 
Total ELCR 
Total HI 

3.E-12 
2.E-04 

4.E-10 
2.E-02 

9.E-11 
2.E-03 

8.E-n 
l.E-01 

6.E-] 1 
3.E-03 

Sediment | 
Total ELCR 
Total HI 

O.E+00 
O.E+00 

l.E-07 
O.E+00 

O.E+00 
O.E+00 

l.E-08 
O.E+00 

O.E+00 
O.E+00 

Groundwater | 
Total ELCR 
Total HI 

O.E+00 
O.E+00 

O.E+00 
O.E+00 

O.E+00 
O.E+00 

5.E-07 
8.E-03 

O.E+00 
O.E+00 

Surface Water | 
Total ELCR 
Total HI 

O.E+00 
O.E+00 

l.E-09 
l.E-03 

O.E+00 
O.E+00 

6.E-11 
2.E-03 

O.E+00 
O.E+00 

Summary of Risk to Soil, Sediment, Surface Water and Groundwater | 
Total ELCR 
Total HI 

3.E-12 
2.E-04 

l.E-07 
2.E-02 

9.E-11 
2.E-03 

6.E-07 
l.E-01 

6.E-11 
l.E-02 

/jmf 
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SOURCE: U.S. GEOLOGICAL SURVEY: 7.5 MINUTE SERIES (JOPOGRAPHICj 
ARLINGTON HEIGHTS, ILLINOIS QUADRANGLE: DATED 1963: AND 
ELMHURST. ILLINOIS QUADRANGLE: DATED 1993. 

ILLINOIS 

QUADRANGLE LOCATION 

N 

I 

- — ^ - O'HARE AIR RESERVE STATION 
1 ^ CHICAGO. ILLINOIS 

PROJECT NO. n -4599 -2808 

LAW 
ENQNEERINC AND ENVIRONUENTM. SERUCTS. INC. 

9B10 BLUECRASS PARKWAr 
LOUrSVILU, KENTUCKY 

«029« TAX 
/S02» 
<502) 

49S-5800 
495-5801 

SITE LOCATION MAP 

CAOO FILE: 960296 
PLOT DATE: 3 /20 /96 FIGURE 1 
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APPENDIX A 

ESI ANALYTICAL DATA 



O'Hai 

LAWP: 
'reserve Station - Draft ESI 

ĉl 11-4599-2808 
y 

Tabic 2: Summary of Detected Constituents in Soii and Sediment 

¥ 
Sample Location 

Sampling Date 

Sample Collection Depth (feet bgs) 

L-OI-OOISB 

(10/24/95) 

(8 to 10) 

Volatile Organic Compounds - TCL (|ig/kg) 

Acetone 

Benzene 
2-Butanone 

Carbon Disutflde 

1,2-DichIorocthene, total 

Hexane 

Methylene Chloride 

Toluene 
Trichloroethene 

ND 
ND 
ND 
2 (J) 

ND 
ND 
5 (J) 

ND 
ND 

L-02-OOISB 

(10/24/95) 

(4 to 6) 

L-DUP-OOISB 

(L-O2-O0ISB) 

(4 to 6) 

L-03-001SB 

(10/24/95) 

(4 to 6) 

L-04-0OISB 

(10/24/95) 

(4 to 6) 

L05-001SB 

(10/25/95) 

(8 to 10) 

L-DUP-002SB 

(L-05-00ISB) 

(8 to 10) 

1 
ND 
ND 
ND 
ND 
ND 
ND 
9 (J) 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

10 (J) 
0.6 (J) 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

17 
ND 
ND 

I (J) 
ND 
ND 
13 

ND 
ND 

ND 
ND 
ND 

I (J) 
ND 
ND 

10 (J) 
ND 
ND 

ND 
ND 
ND 
Hi) 
ND 
ND 
2 (J) 
ND 
ND 

Semi-Volatile Organic Compounds - TCL ()ig/kg) I 

Acenapthene 

Anthracene 

Bcnzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(g,h,i)pcrylene 

Benzo(k)nuoranthene 

bis(2-Ethylhexyl)phthalate 

ChO'sene 

Dibcnz(a,h)anthracene 

Dibenzofiiran 

Di-n-butylphthalate 
Di-n-octylphthalate 

Fluoranthene 

Fluorene 
Indeno(l ,2,3-cd)Pyrene 

Napthalene 

N-Nitroso-di-n-propylaminc 

2-Methylnapthalenc 

Phenanthrene 

Pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

170 (BJ) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

62 (J) 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

190 (BJ) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

91 (BJ) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

30 (J) 

6 (J) 
50 (J) 

ND 
ND 

190 (B J) 
44 (J) 

ND 
ND 
ND 

79 (J) 

110 (J) 

ND 
ND 
ND 
ND 
ND 

41(1) 
70 (J) 

ND 
ND 

21 (J) 
ND 

31 (J) 
ND 
ND 

IIO(BJ) 

30 (J) 

ND 
ND 
5 (J) 
ND 

94 (J) 

ND 
ND 
ND 
ND 
ND 

64 (J) 

62 (J) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

79 (BJ) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

100 (B J) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

Page 1 of9 



O'Hare ̂ ^>serve Station - Draft ESI 
LA W Project 11-4599-2808 

c 
Table 2: Summary of Detected Constituents in Soil and Sediment - Continued 

^ 

Sample Location 

Sampling Date 

Sam pie Collection Depth (feet bgs) 

L-01-001 SB 

(10/24/95) 

(8 to 10) 

L-02-001SB 

(10/24/95) 

(4 to 6) 

L-DUP-OOISB 

(L-02-001SB) 

(4 to 6) 

L-03-001SB 

(10/24/95) 

(4 to 6) 

L-04-001SB 

(10/24/95) 

(4 to 6) 
Metals - TAL (mg/kg) 

Aluminum 
Antimony 

1 Arsenic 

Barium 

1 Beryllium 

Cadmium 
Calcium 

Chromium 
Cobalt 

Copper 

Cyanide 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 
Nickel 

Potassium 

Selenium 
Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

6,940 

ND 

6.6 

31.3(B) 

ND 

2.8 

112.000(E) 

14.9 

5.0(B) 

22.5 
ND 

17,000 

11.4 

60,300 

385 (E) 

ND 

21.0 

1,530 
ND 

ND 

199 (B) 

0.28 (B) 

17.2 

38.2 

10,400 

ND 

7.2 

48.0 
ND 

3.6 

71,700 (E) 

21.9 

13.2 

29.4 

ND 

22,700 

13.3 
31,800 

462(E) 

ND 

33.0 

2,000 

ND 

ND 

168(B) 

0.58 (BM) 

25.1 

56.8 

8,550 

ND 

6.3 

58.3 
ND 

4.3 
71,400 (E) 

18.3 

35.6 

28.9 

ND 

23,100 

13.5 
35,600 

1,160 (E) 

ND 

69.2 

1,660 

ND 

ND 

190(B) 

0.92 (B) 

22.6 

59.1 

10.900 

ND 

4.2 

87.5 

0.56 (B) 

5.5 
3,980 (E) 

21.0 

18.4 

41.5 

ND 

31,700 

161 

4680 

553 (E) 
ND 

37.7 

950 
ND 

ND 

83.6 (B) 

0.53 (B) 
29.3 
74.1 

10,700 

ND 

4.6 

99.8 
0.51 (B) 

1.6 

4,290 (E) 

16.0 

10.3 

19.3 

ND 

15,500 

28.2 
3150 

351 (E) 

ND 

15.3 

1,190 
0.40 (B) 

ND 

66.0 (B) 
0.28 (B) 

25.6 

65.8 

L05-001SB 

(10/25/95) 

(8 to 10) 

9,100 

ND 

4.6 

47.2 
ND 

1.3 

60,100 (E) 

23.2 

11.4 

20.0 

ND 

19,100 

10.9 
24,300 

393 (E) 
ND 

31.3 
1,860 
ND 
ND 

177(B) 

0.43 (B) 

25.8 

65.1 

L-DUP-002SB 

(L-05-001SB) 

(8 to 10) 

10,900 

ND 

4.7 

52.2 
ND 

1.7 

61.700(E) 
23.6 

13.6 

24.2 

ND 

22.100 

11.0 

27.300 

439(E) 

ND 

36.3 
2.330 

ND 
ND 

205 (B) 
0.41 (B) 

29.0 

54.7 

Pesticides - TCL (^g/l) | 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Dieldrin 

Endosulfan I 

Endosulfan It 

Endrin 

Endrin Ketone 
gamma-Chlordane 

Heptachlor 

Methoxychlor 

PCBs - TCL (^g^) 

1 Aroclor 1254 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.83 (J) 

ND 

ND 

0.45 (JP) 

ND 

ND 

ND 

ND 

ND 

ND 

0.61 (JP) 

ND 

ND 

ND 

0.23 (J?) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

i ND 

ND ND 1 ND 1 ND 1 ND 1 ND 1 ND 
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C 
Table 2: Summary of Detected Constituents in Soil and Sediment - Continued 

Sample Location 

Sampling Date 

Sample Collection Depth (feet bgs) 

L^6-001SB 

(10/24/95) 
(8 to 10) 

L-07-001SB 

(10/26/95) 
(2 to 4) 

L-08-001SB 

(10/26/95) 

(8 to 10) 

Volatile Organic Compounds - TCL (fig/kg) 
Acetone 

Benzene 
2-Butanone 

Carbon Disulfide 

1,2-DichIoroethene, total 

Hexane 

Methylene Chloride 

Toluene 

Trichloroethene 

ND 

ND 

ND 

ND 

ND 

ND 

5 (J). 

3 (J) 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

2 (J) 
0.9 (J) 

ND 
Semi-Volatile Organic Compounds - TCL ((ig/kg) 

Acenapthene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)nuoranthene 

Benzo(g,h,i)perylene 

Benzo(k)fluoranthene 

bis(2-E(hylhexyl)phthalate 
Chrysene 

Dibenz(a.h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Indeno( 1,2,3-cd)Pyrene 

Napthalene 

N-Nitroso-di-n-propylaminc 

2-Methylnapthalcne 

Phenanthrene 

Pyrene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

86 (BJ) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

150 (J) 

150 (J) — 

290 

19 (J) 

ND 

190(B) 

180 

ND 

ND 

4 (J) 
ND 

410 

ND 
50 (J) 

ND 

ND 

ND 

210 

320 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

78 (B J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

L-09-001SB 

(10/26/95) 

(4 to 6) 

L-10-OOlSB 

(10/25/95) 

(8 to 10) 

L-n-OOlSB 

(10/26/95) 

(8 to 10) 

L-12-001 SB 

(10/26/95) 

(13 to 15) 

1 
ND 
ND 

ND 

ND 

ND 

ND 

10 (J) 

3 (J) 
ND 

18 

ND 

ND 

ND 

ND 

ND 

2 (J) 

1(J) 
ND 

ND 
ND 

ND 

ND 
ND 

ND 

ND 

130 (BJ) 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

39 (J) 

69 (J) 

34 (J) -
120 (J) 

ND 

ND 
70 (BJ) 

78 (J) 

ND 

ND 

ND 

ND 

270 

ND 

ND 

ND 

ND 

ND 

230 

200 (J) 

26 

ND 

ND 

1(J) 
ND 

ND 

1(J) 
ND 

ND 

ND 

ND 

ND 

1(J) 
ND 

ND 

6(/) 
ND 
ND 

1 
ND 

ND 

17 (J) 
ND 

52 (J) 

ND 

ND 

35 (BJ) 

7 (J) 
ND 

ND 

ND 

ND 

100 (J) 

ND 
ND 

ND 

ND 

ND 

48 (J) 

87 (J) 

ND 

ND 

21 (J) 
ND 

14 (J) 

ND 

ND 

I50(BJ) 

10 (J) 
ND 
ND 

ND 

ND 

130 (J) 

ND 
ND 

ND 

ND 

ND 

150 (J) 

82 (J) 
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ft 
Table 2: Summary of Detected Constituents in Soil and Sediment - Continued 

Sample Location 

Sampling Date 

Sample Collection Depth (feet bgs) 

L-06-001SB 

(10/24/95) 

(8 to 10) 

L-07.001SB 

(10/26/95) 
(2 to 4) 

L-08-001SB 

(10/26/95) 

(8 to 10) 

L-09-O0ISB 

(10/26/95) 

(4 to 6) 
llVfetals-TAL (mg/kg) 

1 Aluminum 

Antimony 
1 Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 
Cobalt 

Copper 
Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

6.570 

ND 

8.2 
82.6 

0.39(B) 

1.9 

33.500 (E) 
13.2 

14.6 

30.7 

ND 

26,000 

18.3 

20,300 

764(E) 

ND 

32.9 

773 (B) 

0.27 (B) 

ND 

105 (B) 

0.35 (B) 

24.1 

76.8 

6.370 

ND 

5.7 

56.3 
ND 

2.3 

56,500 

13.1 
7.4 (B) 

29.6 

ND 

14,300 

219 

30,100 

422 

ND 

20.0 

1.310(E) 

0.19 (BN) 

ND 

110 (B) 
0.26 (B) 

18.0 

73.1 

10,500 

ND 

9.1 

47.5 
ND 

4.2 

51.900 
19.9 

11.0 
26.1 

ND 

22,200 

17.5 

30.300 

357 

ND 

32.1 

1,610 (E) 

ND 

ND 

131 (B) 
0.37 (B) 

20.3 

56.5 

10.300 

ND 

6.1 

65.3 

ND 

2.6 

62,500 (E) 
21.4 

20.8 

29.7 

ND 

23,700 

12.8 

27,400 

1,110(E) 
ND 
47.4 

1,720 

ND 

ND 

129(B) 
0.42 (B) 

26.9 

59.0 

L-10-001 SB 

(10/25/95) 

(8 to 10) 

8,840 

ND 

2.0 

74.5 
0.59 (B) 

0.95 

12,800 

13.2 

5.9 (B) 
16.6 

ND 
12,900 

21.8 (S) 
9,240 

292 

ND 

16.9 

793 (BE) 

ND 
ND 

114(B) 
0.18(B) 

18.8 

56.7 

L-11-OOlSB 

(10/26/95) 

(8 to 10) 

9,430 

ND 

7.4 

132 

ND 

7.0 
56,900 

32.1 
11.6 
134 

ND 

38,200 

231 

28,500 
704 

ND 

54.8 

1.430(E) 

ND 

ND 
218(B) 

0.47 (B) 
27.0 

i 323 

L-12-001 SB 

(10/26/95) 

(13 to 15) 

10,900 

ND 

6.5 

64.0 1 

ND 

2.8 

62,200 

21.0 

12.6 
23.2 

ND 

22.900 

12.5 
25.400 

409 

ND 

35.5 

2,260 (E) 

ND 
ND 

205(B) 
0.34 (B) 

23.5 

53.0 1 
Pesticides - TCL (ug/l) | 

4.4'-DDD 

4.4'-DDE 

4.4'.DDT 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endrin 

Endrin Ketone 

gamma-Chlordane 

Heptachlor 

Methoxychlor 

PCBs-TCL (Mg/1) 
Aroclor 1254 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2.1 (JP) 

2.3 (JP) 
! 1.0 (JP) 

ND 

ND 

ND 
ND 

ND 

0.39 (JP) 

1.3 (BJP) 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 
ND 

ND 

ND 

hJD 

ND 

ND 

ND 

ND 

ND 

6.0 
2.5 (JP) 
0.51 (JP) 

0.33 (JP) 

0.56 (JP) 

ND 

0.88 (JP) 

2.0 (JP) 
1.9 (JP) 

0.47 (JP) 

ND 

ND 
ND 
ND 

ND 

ND 

ND 

ND 

0.47 (JP) 

ND 

1 ND 
1 0.59 (BJP) 

1 
ND ND 1 ND 1 ND 1 ND 1 140 (P) 1 ND 1 
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Table 2: Summary of Detected Constituents in Soil and Sediment - Continued 

Sample Location 

Sampling Date 

Sample Collection Depth (feet bgs) 

L-13-001 SB 

(10/26/95) 
(4 to 6) 

L-14-001SB 

(10/26/95) 
(13 to 15) 

L-15-001 SB 

(10/26/95) 
(13 to 15) 

L-16-001 SB 

(10/26/95) 

(13 to 15) 

L-17-001 SB 

(10/26/95) 

(13 to 15) 

L-DUP-008SB 

(L-17-001 SB) 

(13 to 15) 

L-18-001 SB 

(10/26/95) 

(8 to 10) 

Volatile Organic Compounds-TCL(|ig/kg) ] 
' Acetone 

Benzene 

[ 2-Butanone 
Carbon Disulfide 

I.2-Dich!orocthene. total 
Hexane 

Methylene Chloride 

Toluene 

Trichloroethene 

59 
3 (J) 

ND 
7 (J) 
ND 
ND 

16 (J) 

ND 
ND 

8 (J) 
ND 
ND 

I(J) 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

0.7 (J) 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

2 (J) 
ND 
ND 
2 (J) 
ND 
ND 

ND 
ND 
ND 

2 (J) 
ND 
ND 
1(J) 
ND 
ND 

Semi-Volatile Organic Compounds - TCL (iig/kg) 

Acenapthene 
Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrcne 

Benzo(b)fluoranthene 

Benzo(g.h.i)petylene 

Benzo(k)fluoranthene 

bis(2-Ethylhexyl)phthalate 
Chrysene 

Dibenz(a,h)anthracene 

Dibenzofuran 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 
Fluorene 

Indeno( 1.2.3-cd)Pyrene 

Napthalene 

N-Nitroso-di-n-propylamine 

2-Methylnapthatene 

Phenanthrene 

Pyrene 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

630 (BJ) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

69 (B J) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

84 (BJ) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

22 (J) 

ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

66 (BJ) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

16 (J) 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

38 (BJ) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 

2 (J) 
ND 
ND 
1(1) 
ND 
ND 

22 I 
ND 
ND 

3 (J) 
ND 

9(JN) 

3 (J) 
2 (J) 
ND 

1 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

42 (BJ) 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

20 (BJ) 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
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Table 2: Summary of Detected Constituents in Soil and Sediment - Continued 

" # " 

Sample Location 

Sampling Date 

Sample Collection Depth (feet bgs) 

L-13-001 SB 

(10/26/95) 

(4 to 6) 

L-14-001 SB 

(10/26/95) 

(13 to 15) 

L-15-001SB 

(10/26/95) 

(13 to 15) 

L-16-001 SB 

(10/26/95) 

(13 to 15) 

L-17-001 SB 

(10/26/95) 

(13 to 15) 
Metals-TAL (mg/kg) 

Aluminum 

Antimony 
Arsenic 

Barium 

Beryllium 
Cadmium 

Calcium 

Chromium 
Cobalt 

Copper 

Cyanide 

Iron 

Lead 
Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

3.590 

4.4 (B) 
9.3 

54.8 

ND 

5.3 

80,600 

68.3 

4.2(B) 

2,100 

ND 

22,700 

ND 

45.200 

366 

ND 

29.1 

673 (BE) 

0.33 (BN) 
ND 

191 (B) 

0.36 (B) 

14.8 

1,380 

9,580 
ND 

4.3 

56.4 

ND 
3.5 

62,300 

22.7 

13.3 

23.5 
ND 

23,600 
ND 

25,900 

406 

ND 

34.1 

2,030 (E) 

ND 

ND 

185(B) 

ND 

25.6 

54.1 

9.950 

ND 

4.8 

49.4 

ND 

4.5 

68,000 

18.9 

12.9 

24.9 

ND 

23,700 

9.7 
30.500 

448 

ND 

34.5 

2,170 (E) 

ND 
ND 

202(B) 

0.24 (B) 

21.6 

53.6 

8,540 

ND 

4.6 

34.8 (B) 

ND 

2.8 

67,000 

17.1 

11.4 

23.5 
ND 

20,200 
ND 

30.000 

393 

ND 

31.1 

1.890(E) 

ND 
ND 

191 (B) 

0.38 (B) 

23.1 

49.6 

Pesticides-TCL (»ig/l) 

4.4'-DDD 

4.4'-DDE 

4.4'-DDT 

Dieldrin 

Endosulfan 1 

Endosulfan II 

Endrin 

Endrin Ketone 

gamma-Chlordane 

Heptachlor 

Methoxychlor 

25 (JP) 
ND 

ND 

ND 

ND 

7.3 (JP) 

ND 

83 (P) 

ND 

ND 

ND 

ND 

ND 

ND 

0.26 ( P ) 

ND 

ND 

ND 

ND 

ND 

ND 

0.46 (BJP) 

ND 

ND 

ND 

ND 

ND 

ND 

_ ND 

• KD 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

PCBs-TCL (Mg/1) 
Aroclor 1254 ND ND 1 ND 1 ND 

9.290 

ND 

6.4 

49.4 

ND 

1.6 

61,600 (E) 
16.8 

12.8 
26.8 

ND 

20,100 

12.3 
31,600 

422 

ND 

33.4 

2.080 

ND 

ND 
IS2(B) 

0.42 (B) 

25.1 

50.7 

L-DUP-008SB 

(L-17-001 SB) 

(13 to 15) 

10.100 
ND 

6.6 (B) 

53.4 

ND 

ND 

66.000 (E) 

21.7 

12.6 

29.6 

ND 

21.700 

12.0 
30,900 

437 

ND 

36.7 

2.200 

ND 

ND 
173(B) 

0.37 (B) 

27.2 

50.9 

L-18-001 SB 

(10/26/95) 

(8 to 10) 

6.760 

ND 

5.3 (B) 

27.1 (B) 

ND 

ND 

81.300(E) 

15.6 

11.9 
25.9 

ND 

17.100 

15.8 
44.300 

633 

ND 

31.1 

1.450 

0.24 (B) 

ND 
142(B) 

0.66 (B) 

19.9 

80.5 

1 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.2 (BJ) 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1 
ND 1 ND r ND 1 

Page 6 of9 



O'Hare^^^es O'Hare^^feserve Station - Draft ESI 
U W Project 11-4599-2808 

9 
Tabic 2: Summary of Detected Constituents in Soil and Sediment • Continued 

Sample Location L-BGI-OOISB 
Sampling Date 

Sample Collection Depth (feet bgs) 
(10/16/95) 

(5 to 7) 

L-BO1-002SB 

(10/16/95) 

(13 to 15) 

L-BG2-001SB 
(10/26/95) 

(7 to 9) 

L-BG2-002SB 

(10/26/95) 

(13 to 15) 

L-01-002SD 
(1/22/96) 

(0.0 TO 0.5) 

L-02-002SD 

(1/22/96) 

(0.0 TO 0.5) 

* L-DUP-OIOSD 

(L-02-002SD) 

(0.0 TO 0.5) 

Volatile Organic Compounds - TCL (fig/kg) | 

Acetone 

Benzene 

2-6utanonc 
Carbon Disulfide 

1.2-Dichloroethene. total 
Hexane 

Methylene Chloride 

Toluene 

Trichloroethene 

-
~ 
-
~ 
~ 
-
-
-
~ 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

-
~ 
— 
— 
~ 
-
~ 
-
-

ND 

ND 

ND 

1(J) 
ND 

ND 

3 (J) 

1(J) 
ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

73 
ND 

13 (J) 

ND 

8 (J) 
ND 

ND 

ND 

1(J) 
Semi-Volatile Organic Compounds - TCL (Mg/kg) 

Acenapthene 
Anthracene 

Benzo(a)anthracene 

Ben2o(a)pyrene 

Bcn2o(b)nuoranthene 

Benzo(g,h.i)perylene 

Benzo(k)n uoranlhene 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 

Chrysene 

Dibenz(a.h)anthracene 
Dibenzofriran 

Diethylphthalate 

Di-n-butylphthalate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

lndeno(1.2,3-cd)Pyrene 

Napthalene 

N-Nitroso-di-n-propylamine 

2-Methylnapthalene 

Phenanthrene 

Phenol 

Pyrene 

-
~ 
-
~ 
-
~ 
-
-
-
~ 
-
~ 
~ 
-
-
-
-
-
-
-
-
— 
— 
-

ND 

ND 

ND 

ND 
ND 

ND 

ND 
140 (B J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

620 

ND 

ND 

ND 

ND 

-
-
-
-
-
-
-
~ 
~ 
-
~ 
~ 
-
-
-
-
-
-
-
-
-
-

-

ND 

ND 

ND 

ND 

ND 

ND 
ND 

69 (BJ) 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

100 (J) 

240 (J) 

570 (J) 

590 (J) 

850 

380 (J) 
250 (J) 

95(J) 
ND 

690 

59 (J) 

54 (J) 
ND 

16(J) 
ND 

1.500 

no (J) 
420 (J) 

40 (J) 

ND 

23 (J) 

1.100 

ND 

1,500 

120 (J) 
330 (J) 

1.600 

2,000 

3,200 

1,600 
1,000 
490 

39 (J) 

2.400 
330 (J) 

99 (J) 

8 (J) 
23(J) 
ND 

4.000 

200 (J) 

1,700 

37 (J) 

ND 

30 (J) 

1,500 

11 (J) 
4.300 

110 

ND 

21 

ND 

6 (J) 
ND 

ND 

ND 

1(J) 

21 (J) 
37 (J) 

210 (J) 

310(J) 
410 

230 (J) 
180 (J) 
lOO(J) 

24 (J) 

310 (J) 
ND 

12 (J) 
ND 

I6(J) 
ND 

510 (J) 
20 (J) 

220 (J) 

16 (J) 

ND 

10 (J) 

290 (J) 

II (J) 
600 

* The analytical results for sample L-DUP-OIOSD are combined from samples L-02-002SD (volatiles) and L-01-002SD (semi-volatiles. metals, pesticides. PCBs) 
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Table 2: Summary of Detected Constituents in Soil and Sediment - Continued 

M & 

Sample Location 
Sampling Date 

Sample Collection Depth (feet bgs) 

L-BG1-001 SB 

(10/16/95) 
(5 to 7) 

L-BQI-002SB 

(10/16/95) 
(13 to 15) 

L-BG2-001SB 

(10/26/95) 
(7 to 9) 

L-BG2-002SB 

(10/26/95) 
(13 to 15) 

Metals - TAL (mg/kg) 

Aluminum 
Antimony 

Arsenic 

Barium 

Beryllium 
Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 
Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 
Zinc 

10,500 

ND 
9.8 

120 

0.55 (B) 
ND 

18,900 

17.0 

10.6 

23.0 

ND 
22.500 

27.2 

11.600 

1.490 

0.09 

39.7 

793 (B) 
ND 

ND 

ND 

0.51 (B) 
28.2 

52.2 

8.480 

ND 

6.5 

48.5 
ND 

ND 

58.600 

18.2 

10.5 

28.0 

ND 

21,300 

12.5 

27,800 

406 

ND 

30.9 
1,830 

ND 

ND 

74.7(B) 

0.59 (B) 
24.3 
58.4 

4,430 

ND 

3.9 

29.0(B) 
ND 

3.8 

153,000 

9.4 

6.6 (B) 

26.0 

ND 

15,000 

ND 

26,300 

434 

ND 

21.1 
880 (BE) 

0.30 (BN) 
ND 

117(B) 

0.38 (B) 

11.1 
34.2 

9,320 

ND 

5.2 

47.3 
ND 
3.1 

69,100 

18.4 

12.6 

21.8 

ND 
22,200 

I8.5(S) 

30,400 

439 

ND 

31.2 
2,070 (E) 

ND 

ND 

185(B) 

0.36 (B) 
21.4 

52.2 

L-01-002SD 

(1/22/96) 

(0.0 TO 0,5) 

5.930 

14.7 

5.0 

71.6 

0.89 
ND 

33,600 

10.8 

7.6(B) 

25.0 
ND 

12,800 

28.0 

7,380 

309 
ND 

12.9 
540 (B) 

ND 

ND 

124(B) 

0.19(B) 
11.7 

79.7 

Pesticides-TCL (Mg/1) 
4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Dieldrin 

Endosulfan I 

Endosulfan II 

Endrin 

Endrin Ketone 

gamma-Chlordane 

Heptachlor 

Methoxychlor 

PCBs-TCL (Mg/1) 
Aroclor 1254 

-
~ 
-
~ 
-
~ 
-
-
— 
-
-

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

-
-
-
-
-
-
-
-
-
-
-

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.27 (JP) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

- UD i 1 ND 1 ND 

L-02-002SD 

(1/22/96) 

(0.0 TO 0.5) 

6,210 

14.7 (N) 

4.5 

100 

0.95 
ND 

42,800 

11.5 

9.0 (B) 

30.4 

ND 
13,700 

23.6 
19,700 

236 
ND 

18.8 

965 
0.19(B) 

ND 
353(B) 

0.26 (B) 

11.9 
162 

L-DUP-OIOSD 

(L-02-002SD) 

(0.0 TO 0.5) 

4,960 

13.1 (N) 

2.2 

125 
0.74 (B) 

ND 

26,900 

12.5 

6.9(B) 

18.3 
ND 

10,700 

16.7 

7,660 

297 

ND 

11.1 

436 (B) 
ND 

>rt) 
74.6 (B) 

ND 
9.8 
194 

1 
ND 

ND 

3.1 (JP) 

1.1 (JP) 
ND 

ND 

1.3 (JP) 
ND 

ND 

ND 

ND 

ND 

1.2 (JP) 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
1 

ND 1 ND 1 
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s 
Table 2: Summary of Detected Constituents in Soil and Sediment - Continued 

Notes 

TCL - Target Compound List 

TAL - Target Analyte List 

B - Analyte was found in the associated blank as well as the sample 

E - Compounds whose concentrations exceed the calibration range of the GC/MS instrument for that specific analysis 

J - Estimated Value 

N - Presumptive evidence of a compound 

P - Greater than 25% difference for detected concentrations between the two GC columns 

pg/kg - Micrograms per kilogram 

mg/kg - Milligrams per kilogram 

ND - Not detected above practical quantitation limits 

— - Not analyzed 

S - The reported value was determined by the Method of Standard Additions (MSA) 

bgs - Below ground surface 

Prepared/Date: SLQ 1/19/96 

Checked/Date: DPD 2/5/96 
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m 
Table 3 : Summary of Detected Constituents in the Upper Zone 

Sample Location 

Sampling Date 

MW-IF 

(11/14/95) 

MW-IG 

(11/14/95) 

LFI-OIA 

(11/14/95) 

LFl-02 A 

(11/14/95) 

LFl-03 A 

(11/14/95) 

L-OIA-OOIMW 

(11/16/95) 

Volatile Organic Compounds - TCL (Mg/1) | 

1,2-DichIoroethene (Total) 

Benzene 

Carbon Disulfide 

Ethylbenzene 

Methylene Chloride 

Toluene 

Trichloroethene 

Xylene (Total) 

ND 

ND 

ND 

ND 

1(J) 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Semi-Volatile Organic Compounds - TCL (Mg/I) 

2-Methylnapthalene 

Acenaphthene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)FIuoranlhene 

Benzo(g,h,i)Pcrylene 

Benzo(k)Fluoranthenc 

Bis(2-Ethylhexy!)Phthalate 

Chrysene 

Dibenzofuran 

Diethylphthalate 

Di-N-Butylphthalate 

Fluoranthene 

Fluorene 

Indeno(l,2.3-cd)Pyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.2 (BJ) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.8 (BJ) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 
ND 

Metals - TAL (mg/I) 

Aluminum 

Antimony 

Arsenic 

14.8 (EN) 

ND 

0.0126(8) 

5.3 (EN) 

ND 

0.0055 (B) 

0.479 

ND 

0.0018 (B) 

2.52 

ND 
0.0039 (B) 

15.6 (EN) 

ND 
0.0129 (S) 

2 

ND 
0.0016 (BN) 
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Table 3: Summary of Detected Constituents in the Upper Zone-Continued 

Sample Location 

Sampling Date 

MW-IF 

(11/14/95) 

MW-IG 

(11/14/95) 

LFI-OIA 

(11/14/95) 

LFl-02 A 

(11/14/95) 

Metals - TAL (mg/l)-Continued 

Barium 

Beryllium 

i Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

0.128(B) 

ND 

0.0037 (B) 

200 

0.126 

0.0152(B) 

0.072 

ND 

32.5 

0.0213 

118 

0.72 (EN) 

ND 

0.108 

7.34 

0.0012 (BN) 

ND 

21 

ND 

0.026 (B) 

0.0784 

0.0746 (B) 

ND 

0.0048 (B) 

164 

0.0364 

ND 

0.041 

ND 

11.9 

0.0089 

86.3 

0.53 (EN) 

ND 

0.055 

4.14(B) 

0.0014 (BN) 

ND 

29.6 

ND 

0.0105(B) 

0.0296 

0.0404 (B) 

ND 

ND 

120 

ND 

ND 

0.0174(B) 

ND 

2.03 

0.0021 (B) 

63.1 

0.258 

ND 

ND 

3.04 (B) 

ND 

ND 

23.3 

ND 

ND 

0.0081 (B) 

0.0846 (B) 

ND 

ND 

91.8 

0.0202 

0.011(B) 

0,0255 

ND 

7.88 

0.0066 

49,1 

0,616 

ND 

ND 

3,49 (B) 

ND 

ND 

34.2 

ND 

ND 

0.0274 

LF1-03A 

(11/14/95) 

L-OIA-OOIMW 

(11/16/95) 

0.142(B) 

ND 

ND 

275 

0.0332 

0.0206 (B) 

0.0843 

ND 

40.1 

0.0264 

145 

1.26 (EN) 

ND 

0.0589 

9.92 

ND 

ND 

40.7 

ND 

0.0312(B) 

0.103 

0.0787(B) 

ND 

ND 

104 1 

0.0353 

ND 

0.0344 

ND 

4.71 

0.0042 

59.1 

0.466 

ND 

0.0282 (B) 

3.88(B) 

ND 

ND 

39.6 

ND 

ND 

0.0192(B) 

Pesticides - TCL ( Mg/l) | 

4.4'-DDD 

Endrin 

Endrin Ketone 

Methoxychlor 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Anions (mg/I) { 

Chloride 

Fluoride 

Nitrate-N 

Sulfate 

Total Dissolved Solids (mg/I) 

20 

0.22 

0.069 

200 

690 

12 

0.087 (J) 

0.46 

'220 

1 750 

8.9 

0.23 

0.08 

260 

710 

8 

0,47 

0.18 

120 

490 

23 

0.22 

0.046 (J) 

340 

790 

26 

0.31 

0.029 (J) 

130 

590 
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Table 3: Summary of Detected Constituents in the Upper Zone-Continued 

Sample Location 

Sampling Date 

L-02A-001MW 

(11/17/95) 

Volatile Organic Compounds - TCL (Mg/I) | 

I.2-DichIoroethene (Total) 

Benzene 

Carbon Disulfide 

Ethylbenzene 

Methylene Chloride 

Toluene 

Trichloroethene 

Xylene (Total) 

ND 

ND 

ND 

ND 

3 (J) 

ND 

ND 

ND 

Semi-Volatile Organic Compounds - TCL (Mg/1) 

2-Methylnaplhalene 

Acenaphthene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrcne 

Benzo(b)Fluoranthcne 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoranlhene 

Bis(2-Ethylhexyl)Phthalate 

Chrysene 

Dibenzofuran 

Diethylphthalate 

Di-N-Butylphthalate 

Fluoranthene 

Fluorene 

Indcno(l,2,3-cd)Pyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Metals-TAL(mg/I) 

Aluminum 

Antimony 

Arsenic 

5.5 

ND 

0.0027 (B) 

L-03A-001MW 

(11/16/95) 

L-DUP-006MW 

(L-03A-001MW) 

L-04A-001MW 

(11/17/95) 

L-06A-OOIMW 

(11/17/95) 

L-07A-001MW 

(11/16/95) 

1 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.6 (J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

9 (J) 

0,8 (J) 

5 (J) 

I (J) 

2 (J) 
ND 

9 (J) 

18 

78 

32 

15 

9 

15 

,2 (J) 

4 (J) 

ND 

15 

41 

2 (J) 

ND 

80 

63 

1(J) 
120 

160 

ND 

51 

3.17 

ND 

0.0017 (BN) 

3.95 

ND 

0.0013 (BN) 

8,73 

ND 

0,0035 (B) 

35,5 

ND 

0.006 (B) 

ND 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.6 (BJ) 

ND 

ND 

ND 

0.1 (J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4.45 

ND 

0.0019 (BN) 
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S 
Table 3: Summary of Detected Constituents in the Upper Zone-Continued 

Sample Location 

Sampling Date 

L-02A-001MW 

(11/17/95) 

Metals - TAL (mg/l)-Continued 

Barium 

Beryllium 

Cadmium 

I Calcium 

Chromium 

1 Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

0.166(B) 

ND 

ND 

126 

0.0628 

0.0185(B) 

0.0757 

ND 

16.2 

0.0142 

61.3 

1.63 

ND 

0.0456 

4.22 (B) 

ND 

ND 

8.69 

ND 

0.0163(B) 

0.0432 

Pesticides. TCL (Mg/1) 

4.4'-DDD 

Endrin 

Endrin Ketone 

Methoxychlor 

ND 

ND 

ND 

ND 

Anions (mg/1) 

Chloride 

Fluoride 

Nitrate-N 

Sulfate 

Total Dissolved Solids (mg/1) 

6.2 

0.39 

ND 

60 

600 

L-03A-001MW 

(11/16/95) 

L-DUP-006MW 

(L-03A-0OIMW) 

0.0956 (B) 

ND 

ND 

153 

0.0286 

ND 

0.041 

ND 

6.88 

0.0081 

70 

0.385 

ND 

ND 

2.26 (B) 

0.0013 (BN) 

ND 

9.35 

ND 

ND 

0.0264 

0.0837 (B) 

ND 

ND 

154 

ND 

ND 

0.034 

ND 

9.21 

0.0067 

71 

0.296 

ND 

ND 

2.2 (B) 

ND 

ND 

9.19 

ND 

0.0069 (B) 

0.0336 

L-04A-001MW 

(11/17/95) 

L-06A-001MW 

(11/17/95) 

L-07A-001MW 

(11/16/95) 

0.172(B) 

ND 

ND 

164 

0.0428 

0.0132(B) 

0.102 

ND 

24 

0.02 

89.5 

1,22 

ND 

0.05 

6.65 

ND 

ND 

45 

ND 

0,0198(8) 

,0772 

0.527 

ND 

ND 

234 

0.0772 

0.0298 (B) 

0.1 

ND 

73.7 

0.208 (S) 

175 

1.89 

ND 

0.0996 

24.5 

ND 

ND 

60.3 

0.0012(B) 

0.0902 

0.42 

0.0932 (B) 

ND 

ND 

174 

0.0368 

ND 

0.0295 1 

ND 

8.89 

0.0065 

89.4 

0.362 

ND 

0.027 (B) 

3.88(B) 

ND 

ND 

20.7 

ND 

0.0078 (B) 

0.0304 

1 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.022 (JP) 

ND 

ND 

0.0074 (JP) 

ND 

0.024 (JP) 

0.052 (JP) 

ND 

ND 

ND 

ND 

16 

ND 

0.48 

93 

660 

15 

ND 

0.49 

93 

650 

100 

ND 

0.04 (J) 

290 

960 

29 

ND 

ND 

11 

770 

18 

0.064 (J) 

ND 

250 

830 
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Table 3: Summary of Detected Constituents in the Upper Zone-Continued 

O'Har^^Keserve Station - Draft ESI 
LAW Project 11-4599-2808 

Notes 

TCL - Target Compound List 

TAL - Target Analyte List 

B - Analyte was found in the associated blank as well as the sample 

E - Compounds whose concentrations exceed the calibration of the GC/MS instrument for that specific analysis 

J - Estimated Value 

N - Presumptive evidence of a compound 

— - Did not analyze 

Mg/1 - Micrograms per liter 

mg/I - Milligrams per liter 

ND - Not detected above practical quantitation limits 

P - Greater than 25% difTerence for detected concentrations between the two GC columns 

S - The reported value was determined by the Method of Standard Additions (MSA) 

Prepared/Date: SLQ 1/19/96 

Checked/Date: DPD 2/5/96 
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c 
Table 4: Summary of Detected Constituents in the Lower Zone 

V 
Sample Location 

Sampling Date 

MW-IA 

(11/14/95) 

MW-IB 

(11/13/95) 

LFl-Ol 

(11/14/95) 

L-DUP-005MW 

(LFl-01) 

Volatile Organic Compounds - TCL (Mg/I) 

1,2-Dichloroethenc (Total) 

Benzene 

Carbon Disulfide 

Ethylbenzene 

Methylene Chloride 

Toluene 

Trichloroethene 

Xylene (Total) 

ND 

ND 

ND 

ND 

7 (J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.9 (J) 

ND 

3 (J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

5(3) 

ND 

ND 

ND 

Semi-Volatile Organic Compounds - TCL (Mg/I) 

2-Methylnapthalene 

Acenaphthene 

Anthracene 

Benzo(a)Anthracene 

Bcnzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoranthene 

Bis(2-Ethylhexyl)Phlhalate 

Chrysene 

Dibenzofuran 

Diethylphthalate 

Di-N-Butylphthalate 

Fluoranthene 

Fluorene 

Indeno( 1.2.3-cd)Pyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

Metals - TAL (mg/1) 

Aluminum 

Antimony 

Arsenic 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.6 (BJ) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.131(B) (EN) 

ND 

0.0041 (B) 

4.11 

ND 

0.0034 (B) 

0.486 (EN) 

ND 

ND 

0.408 (EN) 

ND 

ND 

LFl-02 

(11/14/95) 

LFl-03 

(11/14/95) 

L-OIB-OOIMW 

(11/16/95) 

1 
ND 

ND 

ND 

ND 

0.6 (]) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.25 (EN) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.6 (BJ) 

ND 

ND 

ND 

2.58 

ND 

0.0043 (B) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.3 (BJ) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.563 

ND 

0.0036 (BN) 
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y 
Table 4: Summary of Detected Constituents in the Lower Zone-Continued 

' # ' 

Sample Location 

Sampling Date 

MW-IA 

(11/14/95) 

MW-IB 

(11/13/95) 

LFl-01 

(11/14/95) 

L-DUP-005MW 

(LFl-01) 

Metals - TAL (mg/l)-Continued 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

0.0564 (B) 

ND 

0.0054 

128 

ND 

ND 

0.0287 

ND 

2.24 

0.0016(B) 

52.9 

0.268 (EN) 

ND 

ND 

1.39(B) 

ND 

ND 

21.1 

ND 

ND 

0.0087 (B) 

0.0725 (B) 

ND 

ND 

93 

ND 

ND 

0.0234 (B) 

ND 

8.67 

0.0054 

49.1 

0.287 

ND 

0.012(B) 

5 

ND 

ND 

56.3 

ND 

0.012(B) 

0.0381 

0.0458 (B) 

ND 

ND 

65.9 

ND 

ND 

0.0187(B) 

ND 

0.781 

0.0011 (B) 

32.9 

0.175 (EN) 

ND 

ND 

2.75 (B) 

ND 

ND 

57.2 

ND 

ND 

0.0082 (B) 

0.0465 (B) 

ND 

0.004 (B) 

65.4 

ND 

ND 

0.0166(B) 

ND 

0.56 

ND 

32.5 

0.0169 (EN) 

ND 

ND 

2.66 (B) 

ND 

ND 

56.9 

ND 

ND 

ND 

Pesticides - TCL ( Mg/l) 

4.4'-DDD 

Endrin 

Endrin Ketone 

Methoxychlor 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Anions (mg/l) 

Chloride 

Fluoride 

Nitrate-N 

Sulfate 

Total Dissolved Solids (mg/I) 

12 

0.14 (J) 

0.097 

69 

580 

18 " -

0.50 

0.084 (J) 

120 

520 

6.3 

0.56 

0.14 

120 

480 

7.4 

0.45 

0.075 

120 

480 

LFl-02 

(11/14/95) 

LFl-03 

(11/14/95) 

L-OIB-OOIMW 

(11/16/95) 

0.0711 (B) 

ND 

ND 

72.8 

ND 

ND 

0.019(B) 

ND 

0.498 

0.0011 (B) 

39.3 

0.0126 (EN) 

ND 

ND 

2.84 (B) 

ND 

ND 

51.9 

ND 

ND 

ND 

0.0602 (B) 

ND 

ND 

162 

ND 

ND 

0.0354 

ND 

9.61 

0.0058 

83.1 

0.802 

ND 

0.0136(B) 

4.18(B) 

ND 

ND 

66 

ND 

0.0073 (B) 

0.0412 

0,0378 (B) 

ND 

ND 

47.5 

0.009 (B) 

ND 

0.0263 

ND 

0.995 

0.0017(B) 

23.7 

0.0551 

ND 

ND 

5.15 

ND 

ND 

57 

ND 

ND 

0.0078 (B) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

6.9 

0.44 

0.08 (J) 

110 

500 

9.5 

0.41 

0.081 (J) 

160 

560 

ND 

ND 

ND 

ND 

II 

0.6 

0.027 (J) 

180 

420 
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Table 4: Summary of Detected Constituents in the Lower Zone-Continued 

Sample Location 

[ Sampling Date 

L-02B-001MW 

(11/17/95) 

L-03B-001MW 

(11/16/95) 

L-04B-001MW 

(11/17/95) 

Volatile Organic Compounds - TCL (Mg/I) 

1 1,2-Dichloroethene (Total) 

Benzene 

Carbon Disulfide 

Ethylbenzene 

Methylene Chloride 

Toluene 

Trichloroethene 

Xylene (Total) 

ND 

ND 

0.5 (J) 

ND 

3 (J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Semi-Volatile Organic Compounds - TCL (Mg/l) 

2-Methylnapthalene 

Acenaphthene 

Anthracene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)FIuoranthene 

Benzo(g,h.i)PeryIene 

Benzo(k)Fluoranthene 

B is(2-Ethy 1 hexy 1)Phthal ate 

Chrysene 

Dibenzofuran 

Diethylphthalate 

, Di-N-Butylphthalate 

Fluoranthene 

Fluorene 

Indeno(l ,2.3-cd)Pyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

Metals-TAL (mg/l) 

Aluminum 

Antimony 

Arsenic 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.7 (J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.6 (BJ) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

.403 

ND 

ND 

1.01 

ND 

0.0015 (BN) 

r 10.2 

ND 

1 0.0093 (B) 

L-DUP-007MW 

(L-04B-00IMW) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.67 

ND 

0.003 (B) 

L-05B-001MW I 

(11/17/95) 

ND 

ND 

ND 

ND 

2 (J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

[ ND 

ND 

ND 

ND 

ND 

5.15 

ND 

t 0.003 (B) 

L-07B-001MW 

(11/16/95) 

ND 

ND 

ND 

ND 1 

ND 

ND 

ND 

ND i 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.4 (BJ) 

ND 

ND 1 

ND 

; ND 

ND 

ND 

ND 

ND 

ND 

2 (J) 

ND 

0.19(B) 

ND 

ND 
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Table 4: Summary of Detected Constituents in the Lower Zone—Continued 

Sample Location 

Sampling Date 

L-02B-00IMW 

(11/17/95) 

L-03B-001MW 

(11/16/95) 

L-04B-001MW 

(11/17/95) 

L-DUP-007MW 

(L-04B-001MW) 

Metals - TAL (mg/I)-Continued 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

0.0421 (B) 

ND 

ND 

86.5 

0.039 

ND 

0.0193(B) 

ND 

0.738 

ND 

2.7(B) 

0.0606 

ND 

0.0206 (B) 

23.9 

ND 

ND 

39.5 

ND 

ND 

0.01 (B) 

0.0242 (B) 

ND 

ND 

36.7 

ND 

ND 

0.0212(B) 

ND 

2.8 

0.0024 (B) 

16.3 

0.156 

ND 

ND 

29.6 

ND 

ND 

56.5 

ND 

0.0074 (B) 

0.0111 (B) 

0.105(B) 

ND 

ND 

166 

0.0358 

0.0104(B) 

0.0654 

ND 

29.2 

0.0281 

89.8 

0.989 

ND 

0.0708 

21.7 

ND 

ND 

52.6 

ND 

0.0303 (B) 

0.0904 

0.0396 (B) 

ND 

ND 

32.7 

0.0218 

ND 

0.0312 

ND 

3.83 

0.0038 

28.7 

0.125 

ND 

0.0302 (B) 

19 

ND 

ND 

51.4 

ND 

ND 

0.0201 

Pesticides-TCL (Mg/I) 

4.4'-DDD 

Endrin 

Endrin Ketone 

Methoxychlor 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

? ^ 

ND 

ND 

ND 

ND 

ND 

ND 

Anions (mg/I) 

Chloride 

Fluoride 

Nitrate-N 

Sulfate 

Total Dissolved Solids (mg/l) 

9.9 

0.49 

0.021 (J) 

53 

380 

10 . . 

7).64 

0.029 (J) 

120 

320 

19 

0.64 

0.021 (J) 

49 

350 

18 

0.71 

0.016 (J) 

51 

400 

L-05B-001MW 

(11/17/95) 

L-07B-001MW 

(11/16/95) 

0.0801 (B) 

ND 

ND 

125 

0.0445 

ND 

0.0266 

ND 

11.4 

0.0049 

65.3 

0.47 

ND 

0.022 (B) 

7.5 

ND 

ND 

46.3 

ND 

0.014(B) 

0.0599 

0.0233 (B) 

ND 

ND 

24.3 

0.372 

ND 

0.0203 (B) 

ND 

0.399 

0.0011 (B) 

4.95 (B) 

0.0226 

ND 

ND 

444 

0.0027 (BN) 

ND 

163 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

3 

0.38 

ND 

74 

490 

ND 

ND 

ND 

ND 

18 

ND 

0.016 (J) 

400 

1300 
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Table 4: Summary of Detected Constituents in the Lower Zone-Continued 

Notes 

TCL - Target Compound List 

TAL - Target Analyte List 

B - Analyte was found in the associated blank as well as the sample 

E - Compounds whose concentrations exceed the calibration of the GC/MS instrument for that specific analysis 

J - Estimated Value 

N - Presumptive evidence of a compound 

- - Did not analyze 

Mg/l - Micrograms per liter 

mg/l - Milligrams per liter 

ND - Not detected above practical quantitation limits 

P - Greater than 25% difference for detected concentrations between the two GC columns 

S - The reported value was determined by the Method of Standard Additions (MSA) 

Prepared/Date: SLQ 1/19/96 

Checked/Date: DPD 2/5/96 
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Table 5: Summary of Detected Constituents in Surface Water 

Sample Location 

Sampling Date 

L-01-002SW 

(12/1/95) 

L-DUP-009SW 

(L-01-002SW) 

L-02-002SW 

(I2/I/95) 

Volatile Organic Compounds - TCL (Mg/I) 

1.2-Dichloroethene (Total) 

Benzene 

Carbon Disulfide 

Ethylbenzene 

Methylene Chloride 

Toluene 

Trichloroethene 

Xylene (Total) 

ND 

ND 

ND 

ND 

ND 

0.6 (J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

4 (J) 

ND 

ND 

ND 

ND 

0.3 (J) 

1(J) 

ND 
_ _ Semi-Volatile Organic Compounds - TCL (Mg/I) | 

2-Methylnapthalene 

Acenaphthene 

Anthracene 

Benzo(a)AnUiracene 

Benzo(a)Pyrene 

Benzo(b)FIuoranlhene 

Benzo(g,h,i)Peiylene 

Benzo(k)Fluoranthene 

Bis(2-ElhyIhexyl)Phthalate 

Chrysene 

Dibenzofijran 

Diethylphthalate 

Di-N-Butylphthalate 

Fluoranthene 

Fluorene 

Indeno(1.2.3-cd)Pyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

Metals - TAL (mg/I) 

Aluminum 

Antimony 

Arsenic 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.9 (J) 

ND 

ND 

ND 

0.2 (J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.0656 (B) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.8 (J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.0667 (B) 

ND 

0.001 (B) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

2 (J) 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

1.02 

ND 

ND 

¥ 
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Table 5: Summary of Detected Constituents in Surface Water-Continued 

9 
Sample Location 

Sampling Date 

L-0I-002SW 

(I2/I/95) 

L-DUP-009SW 

(L-OI-002SW) 

L-02-002SW 

(I2/I/95) 

Metals - TAL (mg/l)-Cantinucd | 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Vanadium 

Zinc 

0.0506 (B) 

ND 

ND 

119 

ND 

ND 

0.0207 (B) 

ND 

0.254 

ND 

53.2 

0.214 

ND 

ND 

3.11(B) 

ND 

ND 

11.4 

ND 

ND 

ND 

0.0484 (B) 

ND 

ND 

119 

0.0174 

ND 

0.0382 

ND 

0.252 

ND 

52.6 

0.212 

ND 

ND 

3.08 (B) 

ND 

ND 

II.2 

ND 

ND 

ND 

0.0372 (B) 

ND 

0.0044 (B) 

65.9 

ND 

ND 

0.014(B) 

ND 

1.49 

0.0021 (B) 

27.4 

0.0626 

ND 

ND 

3.96 (B) 

ND 

ND 

22.2 

ND 

ND 

0.0852 

Pesticides - TCL (Mg/I) 1 

4.4'-DDD 

Endrin 

Endrin Ketone 

Methoxychlor 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

Anions (mg/I) 

Chloride 

Fluoride 

Nitrate-N 

Sulfate 

Total Dissolved Solids (mg/I) 

".-.-.. 
-
-
-
-

-
-
-
-
-

-
-
-
" 
-
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Table 5: Summary of Detected Constituents in Surface Water-Continued 

Notes 

TCL - Target Compound List 

TAL - Target Analyte List 

B - Analyte was found in the associated blank as welt as the sample 

E - Compounds whose concentrations exceed the calibration of the GC/MS instrument for that specific analysis 

J - Estimated Value 

N - Presumptive evidence of a compound 

- - Did not analyze 

pg/l - Micrograms per liter 

mg/l - Milligrams per liter 

ND - Not detected above practical quantitation limits 

P - Greater than 25% difference for detected concentrations between the two GC columns 

S - The reported value was determined by the Method of Standard Additions (MSA) 

Prepared/Date: SLQ I/I9/96 

Checked/Date-. DPD 2/5/96 
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APPENDIX B 

EXPOSURE POINT CONCENTRATIONS (EPCS) 



Table B-1 
Statistical Analysis and Exposure Point Concentrations 

Soil 
Landfill 1, O'Hare ARS 

Analyte Name Units 
Maximum 

Concentration 
Minimum 

Concentration 
Average 

Concentration 
Number of 

Samples 
Number of 

Non-Detects 
Detection 
Frequency 

InUCL EPC 

Cadmium 

Aroclor 1254 

mg/kg 

^g/kg 

7 

140 

<1.6 

<33 

3.1 

23 

18 

18 

1 

17 

94 

6 

4.3 

NA 

4.3 

140 (a) 

Analytes included in this table are those that were chemicals of potential concem for human health receptors. 
EPC Exposure point concentration; minimum of the maximum detected concentration and the InUCL 
InUCL Upper confidence limit on the mean, based on an assumed lognormal distribution 
NA Not applicable; insufficient samples to estimate an UCL 

(a) The maximum detected concentration was used as the EPC 

/jmf 
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Table B-2 
Statistical Analysis and Exposure Point Concentrations 

Sediment 
Landfill 1, O'Hare ARS 

Analyte Name Units 
Maximum 

Concentration 
Minimum 

Concentration 
Average 

Concentration 
Number of 

Samples 
Number of 

Non-Detects 
Detection 
Frequency 

InUCL EPC (a) 

Benzo(a)anthracene 

Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-cd)pyrene 

lig/kg 

lig/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 
Mg/kg 

1600 

2000 
3200 
1000 
2400 
330 
1700 

570 

590 
850 
250 
690 
59 

420 

1085 

1295 
2025 
625 
1545 
194.5 
1060 

2 

2 
2 
2 
2 
2 
2 

0 

0 
0 
0 
0 
0 
0 

100 

100 
100 
100 
100 
100 
100 

NA 

NA 
NA 
NA 
NA 
NA 
NA 

1600 

2000 
3200 
1000 
2400 
330 
1700 

Analytes included in this table are those that were chemicals of potential concem for human health receptors. 

EPC Exposure point concentration; minimum of the maximum detected concentration and the InUCL 
InUCL Upper confidence limit on the mean 
NA Not applicable; insufficient samples to estimate an UCL 

(a) The maximum detected concentration was used as the EPC 

/jmf 
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Table B-3 
Statistical Analysis and Exposure Point Concentrations 

Groundwater 
Landfill 1, O'Hare ARS 

Analyte Name Units Maximum 
Concentration 

Minimum 
Concentration 

Average 
Concentration 

Number of 
Samples 

Number of 
Non-Detects 

Detection 
Frequency 

InUCL EPC (a) 

Arsenic 
Manganese 
Benzene 
Ethylbenzene 
Methylene Chloride 
Benzo(a)anthracene 
Beiizo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenzofuran 
Indeno( 1,2,3-cd)pyrene 
Naphthalene 

mg/L 
mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 
Mg/L 

0.0129 
1.89 

9 
5 
7 
15 
9 
15 
4 
15 
41 
1 

120 

<0.01 
0.57 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 
<10 

0.0046 
0.57 
NA 
NA 
4.2 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 
22 

4 
0 

21 
21 
14 
21 
21 
21 
21 
21 
21 
21 
21 

82 
100 
5 
5 
36 
5 
5 
5 
5 
5 
5 
5 
5 

4.2 
1.876 
NA 
NA 
4.16 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

0.0129 
1.876(b) 

9 
5 

4.16(b) 
15 
9 
15 
4 
15 
41 
1 

120 

Analytes included in this table are those that were chemicals of potential concem for human health receptors. 

EPC Exposure point concentration 
InUCL Upper confidence limit on the mean, based on an assumed lognormal distribution 
NA Not applicable; insufficient samples to estimate an UCL or an average value 

(a) The maximum detected concentration was used as the EPC, unless otherwise indicated 
(b) EPC is the minimum of the maximum detected concentration and the InUCL 
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Table B-4 
Statistical Analysis and Exposure Point Concentrations 

Surface Water 
Landfill 1, O'Hare ARS 

Analyte Name Units 
Maximum 

Concentrat ion 
Minimum 

Concentrat ion 
Average 

Concentra t ion 
Number of Number of Detection 

Samples Non-Detects Frequency 
InUCL E P C (a) 

Arsenic 
Trichloroethene 

mg/L 

Mg/L 

0.001 
1 

<0.01 
<10 

NA 
NA 

2 
2 

50 
50 

NA 
NA 

0.001 
1 

Analytes included in this table are those that were chemicals of potential concem for human health receptors. 

EPC Exposure point concentration 
InUCL Upper confidence limit on the mean, based on an assumed lognormal distribution 
NA Not applicable; insufficient samples to estimate an UCL or an average value 

(a) The maximum detected concentration was used as the EPC. 

/jmf 
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Table B-5 
Air Exposure Point Concentration of Groundwater Contaminants 

Human Health Risk Asssessment 
Landfill 1, O'Hare ARS 

COPC 
Benzene 
Methylene chloride 
Ethylbenzene 

EPCijqujd 

(g/L) 
9E-06 

4.36E-06 
5E-06 

Di,w 
(cm2/sec) 
9.80E-06 
1.17E-05 
7.80E-06 

Do (cm2/sec) 
2.20E-05 
2.20E-05 
2.20E-05 

( K v )ponds 

(h r ' ) 
8.00E-03 
8.00E-03 
8.00E-03 

( K v )ponds 

(hr ' ) 
3.56E-03 
4.25E-03 
2.84E-03 

KL 
(cm/hour) 
1.78E-01 
2.13E-01 
1,42E-01 

E 
(g/sec) 

1.78182E-08 
1.03055E-08 
7.87879E-09 

EPC,i, 

9.68E-12 
5.60E-12 
4.28E-12 

Parameters of Pond Model 

Length (cm) 
Width (cm) 
Depth (cm) 

Area (cm^) 
CFl (L/cm3) 
CF2 (hour/sec) 
H (Mixing Height of Man, m) 
Average wind speed (in/s)* 

200 
200 
50 

40000 
1000 
3600 

2 
4.6 

* Data Source: National Climate Data Center (NCDC), 2003 
(http./Zwww.ncdc.noaa.gov/ol/climate/online/ccd/avgwind.html) 

See Detailed Information in Appendix C. 

/jmf 
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APPENDIX C 

AIR CONCENTRATION MODEL FOR 
GROUNDWATER VOLATILE COPCS 



APPENDIX C 

Air Concentration Model for Groundwater Volatile COPCs 

Calculations of air concentrations are based on the assumption that during construction work, 
soil is excavated and groundwater is exposed to the air. The exposed area is modeled as a 
shallow pond with dimensions of 2 m x 2 m x 0.5 m. EPCair is calculated using a "box 
model" approach, described in U.S. EPA (1986), by using the following equation, 

EPC- = (1) 

where: 

H = Mixing height = 2 m (height of an average man) 
U = Average wind speed within mixing zone = 4.6 m/s (NCDC, 2003) 
W = Width dimension of the pond = 2 m 
E = Emission rate (g/s) 

The emission rate is determined by using the following equations (Thomas, 1990): 

E = K,xCxA (2) 

where: 

Ki = Liquid phase mass transfer coefficient (cm/s) 
C = Concentration of chemical in liquid phase (g/cm )̂ 
A = Contaminated area (cm )̂ = 200 x 200 (cm )̂ 

Ki is calculated from: 

( ^ : L V = Y (3) 

where: 

{^Denv^ Overall Hquid phase exchange coefficient (hour') 
Z = Depth of the pond (cm) = 50 cm 

î Denv fô  ponds is estimated by the equation: 

D' 
i K ) e n v = — i K ) Ponds (4 ) 
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where: 

D'̂ — Diffusion coefficient of the chemical in water (cm /sec) 
D°= Diffusion coefficient of oxygen in water (cm/sec) =2.20 x 10 cm/sec 

(Thomas, 1990 and EPA 1996) 
î t)Ponds ~ Oxygen reaeration coefficient (hour"') = 0.008 

References: 

Thomas, R.G. 1990. Volatilization ft-om Water. In Handbook of Chemical Property 
Estimation Methods: environmental mental behavior of organic compounds. 

National Climate Data Center (NCDC), 2003. Access online at 
http://www.ncdc.noaa.Rov/ol/climate/online/ccd/av.gwind.html 

U.S. EPA, 1986. Development of Advisory Levels for Polychlorinated Biphenyls (PCBs) 
Cleanup. OHEA-E-187 

U. S. EPA, 1996. Technical Background Document for Soil Screening Guidance. 
EPA/540/R-95/128. 
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APPENDIX D 

HUMAN HEALTH RISK ASSESSMENT CALCULATIONS 



Table D-1 
Toxicity Factors for Chemicals of Potential Concern 

Carcinogenic Risk 1 

COPC 

Arsenic 
Cadmium 
Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Benzo(b)fluoranthene 
Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-c,d)pyTene 
Trichloroethene 

Ingestion Slope 
Factor 

(kg-day/mg) 
1.50E+00 

NA 
5.50E-02 
7.30E-01 
7.30E+00 
7.30E-01 
7.30E-02 
7.30E-03 
7.30E+00 
7.30E-01 
4.00E-01 

EPC for 
Soil 

(^g/kg) 

4300 

EPC for 
Sediment 

(Ug/kg) 

1600 
2000 
3200 
1000 
2400 
330 
1700 

EPC for 

sw 
(Hg/L) 

1 

1 

EPC for 
GW 

(Hg/L) 
12.9 

9 
15 
9 
15 
4 
15 

1 

EPC for GW 
(volatile) 

(g/m') 

9.68E-12 

Inhalation Slope 
Factor 

(kg-day/mg) 

1.50E+01 
6.30E+00 
2.73E-02 
3.10E-01 
3.10E+00 
3.10E-01 
3.10E-02 
3.10E-03 
3.10E+00 
3.10E-01 
4.00E-01 

Dermal Slope 

Factor 

(kg-day/mg) 
1.50E+00 

NA 
5.50E-02 
7.30E-01 
7.30E+00 
7.30E-01 
7.30E-02 
7.30E-03 
7.30E+00 
7.30E-01 
4.00E-01 

Volatile (URF) 

Inhalation Risk Factor 

(m'/ng) 

4.30E-03 
1.80E-03 
7.80E-06 
8.86E-05 
8.86E-04 
8.86E-05 
8.86E-06 
8.86E-07 
8.86E-04 
8.86E-05 
1.40E-03 

COPC 

Arsenic 
Cadmium 
Manganese 
Benzene 
Ethylbenzene 
Methylene Chloride 
Naphthalene 
Trichloroethene 
Aroclor 1254 

Ingestion 
Reference Dose 

(mg/kg-day) 
3.00E-04 
5.00E-04 
4.60E-02 
4.00E-03 
l.OOE-01 

NA 
2.00E-02 
3.00E-04 
2.00E-05 

EPC for 
Soil 

(Ug/kg) 

4300 

140 

EPC for 
Sediment 

(^g/kg) 

Noncarcinogenic 
EPC for 

SW 

(Hg/L) 
1 

1 

EPC for 
GW 

(Hg/L) 
12.9 

1876 
9 
5 

4.36 
120 

Risk 
EPC for GW 

(volatile) 

(g/m') 

9.68E-12 
5.60E-12 
4.28E-12 

Inhalation 
Reference Dose 

(mg/kg-day) 
NA 
NA 

1.43E-05 
8.57E-03 
2.86E-0I 
2.57E-02 
8.57E-04 
1.14E-02 

NA 

Dermal 
Reference Dose 

(mg/kg-day) 
3.00E-04 
2.50E-05 
1.84E-03 
4.00E-03 
l.OOE-01 

NA 
2.00E-02 
3.00E-04 
2.00E-05 

Volatile Inhalation Ref. 
Dose 

(mg/m3) 
NA 
NA 

5.00E-05 
3.00E-02 
1 .OOE+00 
9.00 E-02 
3.00E-03 
4.00E-02 

NA 
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Carcinogenic Risk 

Table D-2. 
Soil Ingestion Exposure Factors 

LADD=EPCxFIxIRsxEFxEDxCF/(BWxATc) 

EPC=exposure point concentration (^g/kg) 
FI=fTaction ingested from contaminated source (unitless) 
IRs=soil ingestion rate (mg/day) 
EF=exposure frequency (days/year) 
ED=exposiire duration (years) 
CF=conversion factor 10-9 kg/^g 
BW=body weight (kg) 
ATc=averaging time for carcinogens (days) 

ELCR=LADDxSFo 

SFo=oral cancer slope factor (kg-day/mg) 
LADD=lifetime average daily dose (mg/kg-day) 

Exposure Factor 

IRs (mg/day) 
FI 
EF (day/year) 
ED (years) 
BW (kg) 
ATc (days) 
Conversion Factor (kg/ng) 

Mower 

100 
0.25 

3 
25 
70 

25550 
l.OE-09 

Maintenance 
Worker 

100 
0.5 
250 
25 
70 

25550 
l.OE-09 

On-site 
Worker 

100 
0.25 
52 
25 
70 

25550 
l.OE-09 

Construction 
Worker 

480 
1 

30 
1 

70 
25550 
l.OE-09 

Trespasser 

100 
0.25 
52 
11 
44 

25550 
l.OE-09 

Noncarcinogenic Risk 

ADD=EPCxFIxIRsxEFxEDxCF/(BWxATn) 

EPC=exposure point concentration (^g/kg) 
FI=fraction ingested from contaminated source (imitless) 
IRs=soil ingestion rate (mg/day) 
EF=exposure frequency (days/year) 
ED=exposure duration (years) 
BW=body weight (kg) 
ATn=averaging time for noncarcinogens (days) 

HQ=ADD/RfDo 

ADD=average daily dose (mg/kg-day) 
RfDo=Ingestion reference dose (mg/kg-day) 

Exposure Factor 

IRs (mg/day) 
FI 
EF (day/year) 
ED (years) 
BW(kg) 
ATn (days) 
Conversion Factor (kg/^ig) 

Mower 

100 
0.25 

3 
25 
70 

9125 
l.OOE-09 

Maintenance 
Worker 

100 
0.5 
250 
25 
70 

9125 
l.OOE-09 

On-site 
Worker 

100 
0.25 
52 
25 
70 

9125 
l.OOE-09 

Construction 
Worker 

480 
1 

30 
1 

70 
40 

l.OOE-09 

Trespasser 

100 
0.25 
52 
11 
44 

4015 
l.OOE-09 
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Table D-3. 
Soil Ingestion Exposure Evaluation 

Carcinogenic Risk I 

COPC 

Arsenic 
Cadmium 

Mower 

LADD 

O.OOE+00 
4.51E-09 

ELCR 

O.OOE+OO 

Maintenance Worker 

LADD 

O.OOE+00 
7.51E-07 

ELCR 

O.OOE+OO 

On-site Worker 

LADD 

O.OOE+OO 
7.81 E-08 

ELCR 

O.OOE+OO 

Construction Worker 

LADD 

O.OOE+00 
3.46E-08 

ELCR 

O.OOE+OO 

Trespasser | 

LADD 

O.OOE+00 

5.47E-08 

ELCR 

O.OOE+OO 

Noncarcinogenic Risk | 

COPC 

Arsenic 

Cadmium 
Aroclor 1254 

Mower 

ADD 

O.OOE+00 

1.26E-08 
4.11E-10 

HQ 

O.OOE+OO 

2.52E-05 
2.05E-05 

Maintenance Worker 

ADD 

O.OOE+00 

2.1 OE-06 
6.85E-08 

HQ 

O.OOE+00 

4.21 E-03 
3.42E-03 

On-site Worker 

ADD 

O.OOE+00 

2.19E-07 
7.12E-09 

HQ 

O.OOE+OO 

4.38E-04 
3.56E-04 

Construction Worker 

ADD 

O.OOE+OO 

2.21E-05 
7.20E-07 

HQ 

O.OOE+00 

4.42E-02 
3.60E-02 

Trespasser | 

ADD 

O.OOE+OO 

3.48E-07 
1.13E-08 

HQ 
O.OOE+OO 

6.96E-04 
5.67E-04 

Summary 1 

ELCR for this pathway 
HI for this pathway 

Mower 

O.OOE+00 
4.58E-05 

Maintenance Worker 

O.OOE+OO 
7.63E-03 

On-site Worker 

O.OOE+00 
7.94E-04 

Construction Worker 

O.OOE+OO 
8.02E-02 

Trespasser 

O.OOE+OO 
1.26E-03 

Notes: 
ELCR: Excess lifetime cancer risks 
HI: Hazard index 
COPC:Contaminants of potential concem 
LADD: Lifetime average daily dose 
ADD: Average daily dose 
HQ: Hazard quotient 
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Tab le D-4. 

Soil D e r m a l Exposure Fac to r s 

Carcinogenic Risk 

Noncarcinogenic Risk 

LADD=EPCxSAxAFxABSxEFxEDxCF/(BWxATc) 

EPC=exposure point concentration (|ig/kg) 

SA=body surface area (cmVday) 

AF=soil adherence factor (mg/cm ) 
ABS=dermal adsorption factor (unitless) 
EF=exposure frequency (days/year) 
ED=exposure duration (years) 
CF=conversion factor (10-9 kg/|ig) 
BW=body weight (kg) 
ATc=averaging time for carcinogens (days) 

ELCR=LADDxSFd 

SFd=dermal cancer slope factor (kg-day/mg) 
LADD=lifetime average daily dose (mg/kg-day) 

Exposure Factor 

SA (cm^) 

AF (mg/cm^-day) 
ABS (unitless) 
EF (day/year) 
ED (years) 
BW (kg) 
Ate (days) 
Conversion Factor (kg/ng) 

Mower 

5300 

0.2 

Maintenance 
Worker 

5300 

0.2 

On-site 
Worker 

5300 

0.11 

Construction 
Worker 

5300 

0.5 

Trespasser 

4400 

0.11 
Chemical Specific | 

3 
25 
70 

25550 
l.OOE-09 

250 
25 
70 

25550 
l.OOE-09 

52 
25 
70 

25550 
l.OOE-09 

30 
1 

70 
25550 

l.OOE-09 

52 
11 
44 

25550 
l.OOE-09 

ADD=EPCxSAxAFxABSxEFxEDxCF/(BWxATn) 

EPC=exposure point concentration (|ig/kg) 
SA=body surface area (cm^/day) 
AF=soil adherence factor (mg/cm^) 
ABS=dermal adsorption factor 
EF=exposure frequency (days/year) 
ED=exposure duration (years) 
CF=conversion factor 10-9 kg/mg 
BW=body weight (kg) 
ATn =averaging time for noncarcinogens (days) 

HQ=ADD/RfDo 

ADD=average daily dose (mg/kg-day) 
RfDd=dermal reference dose (mg/kg-day) 

Exposure Factor 

SA (cm^/day) 

AF (mg/cm^) 
ABS (unitless) 
EF (day/year) 
ED (years) 
BW (kg) 
Atn (days) 
Conversion Factor (kg/|ig) 

Mower 

5300 

0.2 

Maintenance 
Worker 

5300 

0.2 

On-site 
Worker 

5300 

0.11 

Construction 
Worker 

5300 

0.5 

Trespasser 

4400 

O.Il 
Chemical Specific | 

3 
25 
70 

9125 
l.OOE-09 

250 
25 
70 

9125 
l.OOE-09 

52 
25 
70 

9125 
l.OOE-09 

30 
1 

70 
40 

l.OOE-09 

52 
11 
44 

4015 
l.OOE-09 
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Table D-5. 
Soil Dermal Exposure Evaluation 

Carcinogenic Risk 1 

COPC 
Cadmium 

Dermal 
Adsorption 

Fraction 

l.OOE-03 

Mower 
LADD 
1.91E-10 

ELCR 
Maintenance Worker 
LADD 

1.59E-08 
ELCR 

On-site Worker 
LADD 
1.82E-09 

ELCR 
Construction Worker 
LADD 
1.91E-10 

ELCR 
Trespasser 

LADD 
1.06E-09 

ELCR 

Noncarcinogenic Risk 1 

COPC 
Cadmium 
Aroclor 1254 

Dermal 
Adsorption 

Fraction 

l.OOE-03 
1.40E-01 

Mower 
ADD 

5.35E-10 
2.44E-09 

HQ 
2.14E-05 
1.22E-04 

Maintenance Worker 
ADD 

4.46E-08 
2.03E-07 

HO 
1.78E-03 
1.02E-02 

On-site Worker 
ADD 

5.10E-09 
2.33E-08 

HO 
2.04E-04 
1.16E-03 

Construction Worker 
ADD 

1.22E-07 
5.57E-07 

HO 
4.88E-03 
2.78E-02 

Trespasser 
ADD 

6.74E-09 
3.07E-08 

HQ 
2.70E-04 
1.54E-03 

Summary 1 

ELCR for this pathway= 
HI for this pathway= 

Mower 
O.OOE+00 
1.43E-04 

Maintenance Worker 
O.OOE+OO 
1.19E-02 

On-site Worker 
O.OOE+OO 
1.37E-03 

Construction Worker 
O.OOE+OO 
3.27E-02 

Trespasser 
O.OOE+OO 
1.81 E-03 

Notes: 

ELCR: Excess lifetime cancer risks 

HI: Hazard index 

COPC:Contaminanls of potential concem 

LADD: Lifetime average daily dose 

ADD: Average daily dose 

HQ: Hazard quotient 
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Carcinogenic Risk 

Noncarcinogenic Risk 

Table D-6. 
Particulate Inhalation Exposure Factors 

LADD=EPCxERxIRxEFxED/(BWxATcxPEF) 

EPC=exposure point concentration of soil (ug/kg) 
ER=exposure rate (hours/day) 
lR=inhaIation rate (TTi3/hour) 
EF=exposure frequency (days/year) 
ED=exposure duration (years) 
BW=body weight (kg) 
ATc=averaging time for carcinogens (days) 
PEF= Particulate Emission factor (iTi3/kg) 

ELCR=LADDxSFi 
SFi=inhalation cancer slope factor (kg-day/mg) 
LADD=lifetime average daily dose (mg/kg-day) 

Exposure Factor 

IR (m3/hour) 
ER (hours/day) 
EF (days/year) 
ED (years) 
BW (kg) 
Ate (days) 
PEF (ni3/kg) 
Conversion Factor (mg/pg) 

Mower 

2.8 
1 
3 

25 
70 

25550 
1.24E+09 
l.OOE-03 

Maintenance 
Worker 

2.8 
2 

250 
25 
70 

25550 
1.24E+09 
l.OOE-03 

On-site Worker 

2.8 
2 
52 
25 
70 

25550 
1.24E+09 
l.OOE-03 

Construction 
Worker 

2.8 
8 

30 
1 

70 
25550 

1.24E+08 
l.OOE-03 

Trespasser 

2.8 
2 

52 
11 
44 

25550 
1.24E+09 
l.OOE-03 

ADD=EPCxERxIRxEFxED/(BWxATnxPEF) 

EPC=exposure point concentration of soil (pg/kg) 
ER=exposure rate (hours/day) 
lR=inhalation rate (m3/hr) 
EF=exposure frequency (days/year) 
ED=exposure duration (years) 
BW=body weight (kg) 
ATn=averaging time for noncarcinogens (days) 

HQ=ADD/RfDi 

ADD=average daily dose (mg/kg-day) 
RfDi=inhalation reference dose (mg/kg-day) 

Exposure Factor 

IR (m3/hour) 
ER (hr/day) 
EF (days/year) 
ED (years) 
BW(kg) 
Atn (days) 
PEF (m3/kg) 
Conversion Factor (mg/pg) 

Mower 

2.8 
1 
3 

25 
70 

9125 
1.24E+09 
l.OOE-03 

Maintenance 
Worker 

2.8 
2 

250 
25 
70 

9125 
1.24E+09 
l.OOE-03 

On-site Worker 

2.8 
2 

52 
25 
70 

9125 
1.24E+09 
l.OOE-03 

Construction 
Worker 

2.8 
8 

30 
1 

70 
40 

1.24E+08 
l.OOE-03 

Trespasser 

2.8 
2 

52 
11 
44 

4015 
1.24E+09 
l.OOE-03 
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Table D-7 
Particulate Exposure Evaluation 

Carc inogenic Risk 1 

C O P C 
Cadmium 

M o w e r 

LADD 

4.07E-13 
E L C R 

2.57E-12 

Main tenance W o r k e r 

LADD 
6.79E-11 

E L C R 
4.28E-10 

On-site W o r k e r 

LADD 
1.41E-I1 

E L C R 
8.89E-11 

Cons t ruc t ion W o r k e r 

LADD 
1.30E-n 

E L C R 
8.21E-11 

Trespasse r | 

L A D D 
9.88E-12 

E L C R 
6.22E-11 

Noncarc inogenic Risk 1 

C O P C 

Cadmium 
Aroclor 1254 

M o w e r 

ADD 
1.14E-12 
3.71E-14 

HO 
Main tenance W o r k e r 

ADD 
1.90E-10 
6.19E-12 

HO 
On-site W o r k e r 

ADD 
3.95E-11 
1.29E-12 

HO 
Construction Worker 
ADD 

8.32E-09 
2.71E-10 

HO 
Trespas se r | 

ADD 
6.29E-11 
2.05E-12 

HO 

S u m m a r y 1 

ELCR for this pathway= 
HI for this pathway= 

M o w e r 

2.57E-12 
O.OOE+OO 

Main tenance W o r k e r 

4.28E-10 
O.OOE+00 

On-site W o r k e r 

8.89E-11 
O.OOE+00 

Construction Worker 
8.21E-11 
O.OOE+OO 

Trespas se r 

6.22E-11 
O.OOE+OO 

Notes: 

ELCR: Excess lifetime cancer risks 

HI: Hazard index 

COPC:Contaminants of potential concem 

LADD: Lifetime average daily dose 

ADD: Average daily dose 

HQ: Hazard quotient 
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Carcinogenic Risk 

Table D-8. 
Sediment Dermal Exposure Factors 

LADD=EPCxSAxAFxABSxEFxEDxCF/(BWxATc) 

EPC=exposure point concentration (ug/kg) 
SA=body surface area (cm /day) 
AF=soil adherence factor (mg/cm ) 
ABS=dermal adsorption factor (unitless) 
EF=exposure frequency (days/year) 
ED=exposure duration (years) 
CF=conversion factor (10-9 kg/^g) 
BW=body weight (kg) 
ATc=averaging time for carcinogens (days) 

ELCR=LADDxSFd 

SFd=dermal cancer slope factor (kg-day/mg) 
LADD=lifetime average daily dose (mg/kg-day) 

Exposure Factor 

SA (cm )̂ 

AF (mg/cm -day) 
ABS (unitless) 
EF (days/year) 
ED (years) 
BW (kg) 
Ate (days) 
Conversion Factor (kg/|ig) 

Mower 
Maintenance 

Worker 

3300 

0.2 

On-site Worker 
Construction 

Worker 

3300 

0.5 

Trespasser 

Chemical Specific ] 
3 

25 
70 

25550 
l.OOE-09 

5 
25 
70 

25550 
l.OOE-09 

5 
25 
70 

25550 
l.OOE-09 

5 
1 

70 
25550 

l.OOE-09 

5 
11 
44 

25550 
l.OOE-09 

Noncarcinogenic Risk 

ADD=EPCxSAxAFxABSxEFxEDxCF/(BWxATn) 

EPC=exposure point concentration (|ig/kg) 

SA=body surface area (cm /day) 

AF=soil adherence factor (mg/cm ) 
ABS=demial adsorption factor 
EF=exposure frequency (days/year) 
ED=exposure duration (years) 
CF=conversion factor 10-9 kg/mg 
BW=body weight (kg) 
ATn=averaging time for noncarcinogens (days) 

HQ=ADD/RfDo 

ADD=average daily dose (mg/kg-day) 
RfDd=dermal reference dose (mg/kg-day) 

Exposure Factor 

SA (cmVday) 

AF(mg/cm^) 
ABS 
EF (day/year) 
ED (years) 
IBW (kg) 
Atn (days) 
Conversion Factor kg/ng) 

Mower 

0 

0 

Maintenance 
Worker 

3300 

0.2 

On-site Worker 

0 

0 

Construction 
Worker 

3300 

0.5 

Trespasser 

0 

0 
Chemical Specific | 

3 
25 
70 

9125 
l.OOE-09 

250 
25 
70 

9125 
l.OOE-09 

52 
25 
70 

9125 
l.OOE-09 

30 
1 

70 
40 

l.OOE-09 

52 
11 
44 

4015 
l.OOE-09 
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Table D-9. 
Sediment Dermal Exposure Evaluation 

Carcinogenic lUsk I 

C O P C 
Arsenic 
Cadmium 

Benzene 
Benzo(a)anthracene 
Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Chrysene 

Dibenz(a,h)anthracene 
lndeno( 1,2,3-c,d)pyrene 

Dermal 
Adsorption 

Fraction 

3.00E-02 
l.OOE-03 

O.OOE+00 
1.30E-01 
1.30E-01 
1.30E-01 

1.30E-01 
1.30E-0! 
1.30E-01 
1.30E-01 

Mower 
LADD 

O.OOE+OO 
O.OOE+OO 

O.OOE+00 
O.OOE+OO 
O.OOE+00 
O.OOE+OO 

O.OOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+OO 

E L C R 
O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 
O.OOE+00 

Maintenance Worke r 
LADD 

O.OOE+00 

O.OOE+OO 
O.OOE+00 
9.59E-09 
I.20E-08 
1.92E-08 

6.00E-09 
1.44E-08 
1.98E-09 
1.02E-08 

E L C R 
O.OOE+00 

O.OOE+00 
7.00E-09 
8.76E-08 
1.40E-08 
4.38E-10 
1.05E-10 

1.44E-08 
7.44E-09 

On-site Worker 
LADD 

O.OOE+OO 

O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+OO 

E L C R 

O.OOE+OO 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

O.OOE+00 
O.OOE+OO 

Construction Worker 
LADD 

O.OOE+OO 

O.OOE+00 
O.OOE+00 
9.59E-10 
1.20E-09 
1.92E-09 

6.00E-10 
1.44E-09 
1.98E-10 
1.02E-09 

E L C R 

O.OOE+00 

O.OOE+00 
7.00E-10 
8.76E-09 
1.40E-09 
4.38E-11 
1.05E-11 
1.44E-09 
7.44E-10 

Trespasser 
LADD 

O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

ELCR 
O.OOE+00 

O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 
O.OOE+OO 

Noncarcinogenic Risk 

C O P C 
Arsenic 
Cadmium 

Manganese 
Benzene 
Ethylbenzene 
Methylene Chloride 

Naphthalene 
Aroclor 1254 

Dermal 

Adsorption 

Fraction 

3.00E-02 

l.OOE-03 
l.OOE-02 

O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
1.30E-01 
1.40E-01 

Mower 
ADD 

O.OOE+OO 
O.OOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+OO 

O.OOE+00 
O.OOE+00 
O.OOE+OO 

HO 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+OO 

O.OOE+00 
O.OOE+00 

Maintenance Worker 
ADD 

O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+00 

HQ 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 

O.OOE+00 
O.OOE+00 

On-site Worke r 
ADD 

O.OOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+OO 

HQ 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 

O.OOE+00 
O.OOE+OO 

Construction Worke r 
ADD 

O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 
O.OOE+OO 
O.OOE+00 
O.OOE+00 

HQ 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+00 

O.OOE+OO 
O.OOE+00 

Tresf 

ADD 
O.OOE+00 
O.OOE+OO 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 
O.OOE+OO 

asser 

HO 
O.OOE+00 
O.OOE+00 
O.OOE+00 
O.OOE+OO 
O.OOE+OO 

O.OOE+OO 
O.OOE+OO 

S u m m a r y 1 

ELCR for this pathway= 
HI for this pathway= 

Mower 

O.OOE+OO 
O.OOE+00 

Maintenance Worker 

1.31E-07 
O.OOE+00 

On-site Worke r 

O.OOE+00 
O.OOE+00 

Construction W o r k e r 

1.31 E-08 
O.OOE+00 

Trespasser 

O.OOE+OO 

O.OOE+OO 

Notes: 

ELCR: Excess lifetime cancer risks 
HI: Hazard index 
COPC:Contaminants of potential concem 
LADD: Lifetime average daily dose 
ADD: Average daily dose 
HQ: Hazard quotient 
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Carcinogenic Risk 

Table D-10. 
Surface Water Dermal Exposure Factors 

LADD=EPCxSAxPCxETxEFxEDxCF/(BWxATc) 

EPC=exposure point concentration (ng/L) 
SA=skin surface area (cm ) 
PC=penneability constant (cm/hr) 
EF=exposure frequency (days/year) 
ET=exposure time (hour/day) 
ED=exposure duration (years) 
CF=conversion factor 10-6 (L-mg/cm3-pg) 
BW=body weight (kg) 
Atc=averaging time for carcinogens (days) 

ELCR=LADDxSFd 

SFd=dermal cancer slope factor (kg-day/mg) 
LADD=lifetime average daily dose (mg/kg-day) 

Exposure Factor 

SA (cm^) 
PC (cm/hr) 
EF (day/year) 
ET (hour/day) 
ED (years) 
BW (kg) 
Ate (days) 
Conversion Factor (L-mg/cm3-ng) 

Mower 
Maintenance 

Worker 

3300 

On-site Worker 
Construction 

Worker 

3300 

Trespasser 

Chemical Specific | 

1 
25 
70 

25550 
1 .OOE-06 

5 
1 

25 
70 

25550 
1.OOE-06 

1 
25 
70 

25550 
1 .OOE-06 

5 
1 
1 

70 
25550 

1.OOE-06 

1 
11 
40 

25550 
1.OOE-06 

Noncarcinogenic Risk 

ADD=EPCxSAxPCxETxEFxEDxCF/(BWxATn) 

EPC=exposure point concentration (pg/L) 
SA=skin surface area (cm ) 
PC=permeability constant (cm/hr) 
EF=exposure frequency (days/year) 
ED=exposure duration (years) 
CF=conversion factor 10-6 (L-mg/cm3-pg) 
CF=conversion factor 10-6 (L-mg/cm3-(ig) 
BW=body weight (kg) 
ATn=averaging time for noncarcinogens (days) 

HQ=ADD/RfDo 

ADD=average daily dose (mg/kg-day) 
RfDd=dermal reference dose (mg/kg-day) 

Exposure Factor 

SA (cm^) 
PC (cnVhr) 
EF (day/year) 
ET (hour/day) 
ED (years) 
BW (kg) 
Atn (days) 
Conversion Factor (L-mg/cm3-ng) 

Mower 
Maintenance 

Worker 

3300 

On-site Worker 
Construction 

Worker 

3300 

Trespasser 

Chemical Specific | 
3 
1 

25 
70 

9125 
1.OOE-06 

250 
1 

25 
70 

9125 
1.OOE-06 

52 
1 

25 
70 

9125 
1 .OOE-06 

30 
1 
1 

70 
40 

1.OOE-06 

52 
1 
11 
40 

4015 
1.OOE-06 
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Table D-11. 
Surface Water Dermal Exposure Evaluation 

Carc inogenic Risk 1 

C O P C 

Arsenic 
Trichloroethene 

Permeabi l i ty 

Cons tan t 

l.OOE-03 
1.20E-02 

Mower 

LADD 

O.OOE+OO 

O.OOE+OO 

E L C R 

O.OOE+00 

O.OOE+00 

Main t enance W o r k e r 
L A D D 

2.31E-10 
2.77E-09 

E L C R 

3.46E-10 

l . l l E - 0 9 

On-si te W o r k e r 

LADD 

O.OOE+OO 

O.OOE+00 

E L C R 

O.OOE+OO 

O.OOE+00 

Cons t ruc t ion W o r k e r 

LADD 

9.23E-12 

l . l l E - 1 0 

E L C R 

1.38E-11 

4.43E-11 

Trespasse r 

L A D D 

O.OOE+OO 

O.OOE+OO 

E L C R 

O.OOE+OO 
O.OOE+OO 

Noncarc inogenic Risk 1 

C O P C 

Arsenic 
Trichloroethene 

Permeabi l i ty 

Cons tan t 

l.OOE-03 
1.20E-02 

Mower 

ADD 
O.OOE+OO 
O.OOE+OO 

HQ 
O.OOE+00 
O.OOE+00 

Main t enance W o r k e r 
ADD 

3.23E-08 
3.87E-07 

HQ 
1.08E-04 

1.29E-03 

On-si te W o r k e r 
ADD 

O.OOE+OO 
O.OOE+00 

HQ 
O.OOE+00 
O.OOE+00 

Const ruct ion W o r k e r 

ADD 
3.54E-08 
4.24E-07 

HQ 
1.18E-04 
1.41 E-03 

Trespasse r 

ADD 
O.OOE+OO 
O.OOE+00 

HQ 
O.OOE+OO 
O.OOE+00 

ELCR for this pathway= 
HI for this pathway= 

- • 

Mower 

O.OOE+OO 
O.OOE+00 

S u m m a r y 

Ma in t enance W o r k e r 

1.45E-09 
1.40E-03 

On-si te W o r k e r 
O.OOE+00 
O.OOE+00 

Cons t ruc t ion W o r k e r 

5.81E-11 
1.53 E-03 

Trespasse r 

O.OOE+OO 
O.OOE+OO 

Notes: 

ELCR: Excess lifetime cancer risks 

HI: Hazard index 

COPC:Contaminants of potential concem 

LADD: Lifetime average daily dose 

ADD: Average daily dose 

HQ: Hazard quotient 
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Table D-12. 
Groundwater Dermal Exposure Factors 

Carcinogenic Risk 

LADD=EPCxSAxPCxETxEFxEDxCF/(BWxATc) 

EPC=exposure point concentration (pg/L) 

SA=skin surface area (cm ) 
PC=penneability constant (cm/hr) 
EF=exposure frequency (days/year) 
ET=exposure time (hour/day) 
ED=exposure duration (years) 
CF=conversion factor 10-6 (L-mg/cm3-jig) 
BW=body weight (kg) 
Atc=averaging time for carcinogens (days) 

ELCR=LADDxSFd 

SFd=dermal cancer slope factor (kg-day/mg) 
LADD=lifetime average daily dose (mg/kg-day) 

Exposure Factor 

SA (cm^) 
PC (cm/hr) 
EF (days/year) 
ET (hours/day) 
ED (years) 
BW (kg) 
Ate (days) 
Conversion Factor (L-mg/cm3-ng) 

Mower 
Maintenance 

Worker 
On-site Worker 

Construction 
Worker 

3300 

Trespasser 

Chemical Specific | 

70 
25550 

1.OOE-06 

70 
25550 

1.OOE-06 

70 
25550 

1.OOE-06 

5 
1 
1 

70 
25550 

1.OOE-06 

44 
25550 

1.OOE-06 

Noncarcinogenic Risk 

ADD=EPCxSAxPCxETxEFxEDxCF/(BWxATn) 

EPC=exposure point concentration (ng/L) 
SA=skin surface area (cm ) 
PC=permeability constant (cm/hr) 
EF=exposure frequency (days/year) 
ED=exposure duration (years) 
CF=conversion factor 10-6 (L-mg/cm3-ng) 
CF=conversion factor 10-6 (L-mg/cm3-pg) 
BW=body weight (kg) 
ATn=averaging time for noncarcinogens (days) 

HQ=ADD/RfDo 

ADD=average daily dose (mg/kg-day) 
RfDd=dermal reference dose (mg/kg-day) 

Exposure Factor 

SAicm^) 
PC (cnVhr) 
EF (days/year) 
ET (hours/day) 
ED (years) 
BW (kg) 
Atn (days) 
Conversion Factor (L-mg/cm3-ng) 

Mower 
Maintenance 

Worker 
On-site 
Worker 

Construction 
Worker 

3300 

Trespasser 

Chemical Specific | 

70 
9125 

1.OOE-06 

70 
9125 

1.OOE-06 

70 
9125 

1 .OOE-06 

5 
1 
1 

70 
40 

1.OOE-06 

44 
4015 

1.OOE-06 
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Table D-13. 
Groundwater Dermal Exposure Evaluation 

Notes: 

ELCR: Excess lifetime cancer risks 
HI: Hazard index 

COPC:Containinants of potential concem 
LADD: Lifetime average daily dose 
ADD: Average daily dose 
HQ: Hazard quotient 

Carcinogenic Risk | 

C O P C 
Arsenic 
Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Indeno( 1,2,3-c,d)pyrene 

Permeability Constant 

l.OOE-03 

1.50E-02 

4.70E-01 

7.00E-01 

7.00E-01 

O.OOE+00 

4.70E-01 
1.50E+00 
l.OOE+00 

Construction Worke r | 
LADD 

1.19E-10 

1.25E-09 

6.50E-08 

5.81E-08 

9.69E-08 

O.OOE+OO 
6.50E-08 

O.OOE+00 
9.23E-09 

E L C R 

1.79E-10 

6.85E-11 

4.75E-08 

4.24E-07 

7.07E-08 

O.OOE+OO 

4.75E-10 
O.OOE+OO 
6.73E-09 

Noncarcinogenic Risk | 

C O P C 
Arsenic 
Cadmium 

Manganese 

Benzene 
Ethylbenzene 

Methylene Chloride 
Naphthalene 

Permeability Constant 

l.OOE-03 

l.OOE-03 

l.OOE-03 
1.50E-02 

4.90E-02 

3.50E-03 
4.70E-02 

Construction Worke r | 
ADD 

7.60E-08 
O.OOE+OO 

l . l lE-05 
7.96E-07 

1.44E-06 

8.99E-08 
3.32E-05 

HQ 
2.53E-04 

O.OOE+OO 

6.01 E-03 

1.99E-04 

1.44E-05 

1.66E-03 

Summary | 

ELCR for this pathways 
HI for this pathway= 

Construction Worker 

5.50E-07 

8.14E-03 
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Table D-13. 
Groundwater Dermal Exposure Evaluation 

Carcinogenic Risk | 

COPC 

Arsenic 
Benzene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 
Indeno( 1,2,3-c,d)pyrene 

Permeability Constant 

l.OOE-03 
1.50E-02 

4.70E-01 

7.00E-01 

7.00E-01 

O.OOE+OO 

4.70E-01 
l.OOE+00 

Construction Worke r | 

LADD 
1.19E-10 

1.25E-09 

6.50E-08 

5.81E-08 

9.69E-08 
O.OOE+OO 

6.50E-08 
9.23E-09 

ELCR 

1.79E-10 
6.85E-11 

4.75E-08 

4.24E-07 

7.07E-08 

O.OOE+OO 

4.75E-10 
6.73E-09 

COPC 
Arsenic 

Manganese 
Benzene 
Ethylbenzene 

Methylene Chloride 

Naphthalene 

Noncarcinogenic Risk 
Permeability Constant 

l.OOE-03 

l.OOE-03 
1.50E-02 

4.90E-02 

3.50E-03 
4.70E-02 

Construction Worke r 

ADD 
7.60E-08 

l . l lE-05 

7.96E-07 

1.44E-06 

8.99E-08 
3.32E-05 

HQ 
2.53E-04 

6.01 E-03 
1.99E-04 

1.44E-05 

1.66E-03 

Summary | 

ELCR for this pathway= 
HI for this pathway= 

Construction Worker 

5.50E-07 

8.14E-03 

Notes: 

ELCR: Excess lifetime cancer risks 
HI: Hazard index 

COPC:Contaminants of potential concem 
LADD: Lifetime average daily dose 
ADD: Average daily dose 
HQ: Hazard quotient 
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Carcinogenic Risk 

Table D-14. 
Groundwater Volatile Inhalation Exposure Factors 

LADD=(EPCairxIRxEFxED)/(BWxATcxCF) 

EPCair=exposure point concentration in air (g/m3) 
IR=inhalation rate (m3/day) 
EF=exposure frequency (days/year) 
ED=exposure duration (years) 
BW=body weight (kg) 
ATc=averaging time for carcinogens (days) 
CF=conversion factor 

ELCR = LADDxSFi 

SFiHnhalation slope factor (kg-day/mg) 
LADD=lifetime average daily dose (mg/kg-day) 

Exposure Factor 

ED (years) 
EF(days/year) 
ATc (days) 

IR (m^/day) 
BW (kg) 
CF(mg-g) 

Mower 

25550 

20 
70 

0.001 

Maintenance 
Worker 

25550 

20 
70 

0.001 

On-site 
Worker 

25550 

20 
70 

0.001 

Construction 
Worker 

1 
30 

25550 

20 
70 

0.001 

Trespasser 

25550 

20 
44 

0.001 

Noncarcinogenic Risk 

ADD=EPCairxlRxEFxED/(BWxATnxCF) 

EPCair=exposure point concentration in air (g/m ) 
lR=inhalation rate (m3/day) 
EF=exposure frequency (days/year) 
ED=exposure duration (years) 
ATn=average time for noncarcinogens (years) 
CF=conversion factor 

HQ=ADD/Rfd 

ADD-average daily dose 
Rfd=volatile inhalation reference dose (mg/kg-day) 

Exposure Factor 

ED (years) 
EF(days/year) 
ATn(days) 

IR (m /̂day) 
BW(kg) 
CF 

Mower 

9125 

20 
70 

0.001 

Maintenance 
Worker 

9125 

20 
70 

0.001 

On-site 
Worker 

9125 

20 
70 

0.001 

Construction 
Worker 

1 
30 
40 

20 
70 

0.001 

Trespasser 

4015 

20 
44 

0.001 
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Table D-15. 
Groundwater Volatile Inhalation Exposure Evaluation 

Carcinogenic Risk | 

COPC 
Benzene 

Maintenance Worker 
LADD 

O.OOE+00 
ELCR 

O.OOE+OO 

Construction Worker 
LADD 

3.25E-12 
ELCR 

8.87E-14 

Noncarcinogenic Risk | 

COPC 
Benzene 
Ethylbenzene 
Methylene chloride 

Maintenance Worker 
ADD 

O.OOE+00 
O.OOE+00 
O.OOE+00 

HQ 
O.OOE+OO 
O.OOE+00 
O.OOE+OO 

Construction Worker 
ADD 

2.08E-09 
1.20E-09 
9.18E-10 

HQ 
2.42E-07 
4.20E-09 
3.57E-08 

Summary | 

ELCR for this pathway= 
HI for this pathways 

Maintenance Worker 
O.OOE+00 
O.OOE+00 

Construction Worker 
8.87E-14 
2.82E-07 

Notes: 

ELCR: Excess lifetime cancer risks 

HI: Hazard index 

COPC:Contaminants of potential concem 

LADD; Lifetime average daily dose 

ADD: Average daily dose 

HQ: Hazard quotient 
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Table D-16. 
Summary of Human Health Risk Assessment 

Summary of Human Risk Assessment for Soil, Sediment, Surface Water and Groundwater 

Total ELCR 
Total HI 

Mower 

3.E-12 
2.E-04 

Maintenance Worker 

l.E-07 
2.E-02 

On-site Worker 

9.E-11 
2.E-03 

Construction 
Worker 
6.E-07 
l.E-01 

Trespasser 

6.E-11 
I.E-02 

Summary of Human Risk Assessment for Soil 

Total ELCR 
Total HI 

Mower 

3.E-12 
2.E-04 

Maintenance Worker 

4.E-10 
2.E-02 

On-site Worker 

9.E-11 
2.E-03 

Construction 
Worker 
8.E-11 
l.E-01 

Trespasser 

6.E-11 
3.E-03 

Summary of Human Risk Assessment for Groundwater 

Total ELCR 
Total HI 

Mower 

O.E+00 
O.E+00 

Maintenance Worker 

O.E+00 
O.E+00 

On-site Worker 

O.E+OO 
O.E+00 

Construction 
Worker 
5.E-07 
8.E-03 

Trespasser 

O.E+OO 
O.E+OO 

Summary of Human Risk Assessment for Surface Water 

Total ELCR 
Total HI 

Mower 

O.E+00 
O.E+OO 

Maintenance Worker 

l.E-09 
I .E-03 

On-site Worker 

O.E+OO 
O.E+00 

Construction 
Worker 
6.E-11 
2.E-03 

Trespasser 

O.E+OO 
O.E+OO 

Summary of Human Risk Assessment for Sediment 

Total ELCR 
Total HI 

Mower 

O.E+OO 
O.E+OO 

Maintenance Worke r 

l.E-07 
O.E+00 

On-site Worker 

O.E+OO 
O.E+00 

Construction 
Worker 
l.E-08 
O.E+OO 

Trespasser 

O.E+OO 
O.E+OO 
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